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INTRODUCTION

The granular activated carbon (GAC) treatment plant at St. Louis
Park wells 10 and 15 started operation on July 9, 1986. The plant has
operated successfully since them in terms of producing treated water
that meets the specified drinking water criteria of 28 ng/1 for
carcinogenic PAH and 280 ng/1 for other PAH. However, the carbon life
and carbon utilization rate have been less than expected. The first
carbon load lasted 10 1/2 months with a utilization rate of 0.16 1b PAH
per 1000 1b carbon, and the second load lasted 9 1/2 months with a
utilization rate of 0.25 1b/1000 1b (see Table 1)*. In contrast, the
expected carbon 1ife was greater than two years, with an expected
utilization rate in the range of 2 to 3 1b PAH for 1000 1b carbon**.

In order to determine the cause of the shortened carbon 1ife and
possible means to improve it, Calgon Carbon Corporation, the City of St.
Louis Park and Reilly Industries cooperated in developing and performing
a pilot column testing program at the GAC plant. The testing was
conducted in accordance with a plan submitted by Reilly on March 17,
1988 (“"Plan for Conducting Pilot Column Testing at the St. Louis Park
GAC Plant®) and approved by the U.S. EPA and MPCA Project Managers on
July 26, 1988 (letter from Erin Moran, U.S. EPA and Michael Vennewitz,
MPCA, to the President of Reilly Tar & Chemical Corporation). This
report presents the results of the pilot testing program, as required

by the approved plan.

* These carbon 1ives are based on breakthrough relative to the 175 ng/1
advisory level. Actual run durations were two to three months longer.

** The background sectfon in Reilly's March 1988 pilot column testing
plan provides further details on actual vas. expected carbon Tives.



TABLE 1

CARBON PERFORMANCE
DURING THE FIRST TWO LOADS

Startup date

Date of first breakthrough (2)

No. of days on line

Total pumpage (millions of gallons) (b)
Average flow rate (gpm)

Avg. PAH concentration in feed (ug/l)

PAH in feed, startup to breakthrough (1lbs)

Carbon use rate (1lb PAH/1b GAC)

Notes:

FIRST
LOAD

7/9/86

5/26/87

321

214

463
3.6(c)
6.4

0.00016

SECOND

LOAD

8/12/87
5/25/88
286
207
503
5.8(d)
10.0

0.00025

(a) Date of samples first showing effluent concentrations greater than the

advisory level (175 ng/l).

(b) From City pumpage records.

(c) Average of 7/15/86, 7/30/86, 10/7/86, 3/17/87 and 6/16/87 sample results by

ERT and 8/26/86 result by CH2M Hill.

(d) Average of 9/15/87, 1/11/88, and 3/29/88 sample results by ERT; 12/21/87,
3/29/88 and 6/30/88 sample results by CH2M Hill; and 3/29/88 sample results

by RMA.



TEST DESCRIPTION

The basic design of the test was to operate the pilot-scale columns
at the GAC plant in parallel with the operation of the full-scale
columns. Both systems began operation on October 3, 1988 with fresh
loads of Calgon Filtrasorb 300 activated carbon. B8oth systems treated
the same feed water (viz., the effluent from the iron removal sand
filters). However, the pilot system was operated at a constant feed
rate 24 hours a day throughout the test, while the main plant was
operated at varying flow rates as the City's water demand required. In
particular, the main columns were operated in their historical pattern
of full flow (at about 1200 gpm) for part of the day -- until the da11y'
requirement of treated water was satisfied -—- and no flow for the
balance of the day. The two sytems were operated with these different
flow patterns in order to test the effect of flow patterns on carbon
1ife.

In order to operate the pilot columns at a constant flow rate, a
1000-gallon feed water storage tank and a metering pump were installed
in the pilot column feed line. These were required because the well
pumps were shut down during the daily periods of no flow to the main
columns. Figure 1 shows a schematic flow diagram of the pilot column
test equipment.

The pilot columns were loaded with Filtrasorb 300 carbon, inspected
and tested by a Calgon engineer on September 28, 1988 (see Appendix A).
The main columns were loaded with a new charge of Filtrasorb 300
carbon by Calgon on September 28 and 29, 1988. Both systems began
operation on October 3, 1988. The pilot columns were shut down on May
22, 1989 when the first column inexplicably cracked and broke. The main

columns continued operating through October 12, 1988.
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The pilot columns were operated by personmnel of the St. Loudis Park
Water Department in conjunction with their normal operating duties, and
were inspected daily. The inspection logs for the pilot system are
provided in Appendix B. Flow data logs for the main columns are
provided in Appendix C.

Both the pilot and main columns were operated without major
incident during the test. The pilot columns were backwashed when
pressure drops built up (see Appendix B). No backwashing was required
for the main columns, which is normal. Some mechanical difficulties
were encountered with the pilot column flow meter after a few months,
and it was later replaced (see Appendix B). Some fouling of the top
portion of thé-first pilot column (probably from iron bacteria) was
observed early in the test, but this did not progress further and had no
apparent adverse effects.

Samples of the effluent from the first pilot column were collected
at two-week intervals throughout the test. The feed water and main
column effluent were sampled monthly throughout the test. The second
and third pilot columns were sampled at irregular intervals. Field
blanks were collected with each major sampling round. Al1T7l samples were
analyzed for PAH at the ng/1 level by Enseco in accordance with the
methods specified in the City's Sampling and Analysis Plan. Most
samples were also analyzed for TOC by Enseco using EPA Method 415.i.
A1l analytical reports are provided 1n Appendix D, arranged
chronologically. The sampling program generally followed that outlined
in the approved test plan, although some adjustments were made because

of the longer than expected test duration.



JEST RESULTS
Table 2 summarizes the flow rate data for the pilot and main
columns during the test. The pilot columns operated at an average flow
rate of 0.44 gpm, with very little variation. This corresponds to a

hydraulic loading rate of 5.1 gpm/ft2

for the 4-inch diameter columns.
The main columns operated at rates ranging from 9 million to 40 million
gallons per month, corresponding to monthly average flow rates of from
200 to 1000 gpm. The average flow rate was 526 gpm, which corresponds to
an average hydraulic loading rate of 3.35 gpm/ft2 for the two 10-foot
columns in parallel. However, the main columns actually operated by
cycling between a flow rate near 1200 gpm (7.64 gpm/ft2 hydrauldic
loading rate) and no flow. The variations in flow rates for the main
GAC plant followed the expected pattern of low rates in the winter and
high rates in the summer.

Table 3 summarizes the results of the PAH analyses for all samples
collected. The most noteworthy aspects of these results are 1) that
there was no sign of PAH breakthrough from the first pilot column after
231 days of operation and 2) that the main columns showed breakthrough
after 269 days (where breakthrough is defined as exceeding the advisory
level of 175 ng/1 for other PAH). The average PAH concentration in the
feed water was about 5,600 ng/1, with some itndication of {increasing PAH
concentrations with higher pumping rates in the spring. There were
sporadic indications of elevated PAH concentrations (>100 ng/1) in the
pilot column effluents near the start of the test. These were not seen
later in the test, however, and may have reflected initial equilibration
of the system. Except for the initial samples, the effluents from the
second and third pilot columns showed no signs of PAH breakthrough

(compare column 2 and 3 effluents with field and method blank results



Month

Oct.

Nov.

Dec:

Jan.

Feb.

1988

1989

March

April

May

June

Total

(a)
(b)

(c)

(d)
(e)
(£)

(g)

Estimate

Estimate

Estimate

Estimate

TABLE 2

Summary of Flow Rate Data

Pilot Columns Main Plant
Monthly Average Monthly Average
pumpage, Monthly Pumpage, Monthly
gallons Flow Rate,gpm gallons Flow Rate, gpm
17,901 0.44 40,330, 200 1,000
18,971 0.44 12,846,300 297
19,514 0.44 9,021,000 202
18,700(a) 0.42 16,296,600 365
18,100(b) 0.45 13,156,000 326
20,100(c) 0.45 13,435,900 301
18,600(d) 0.43 24,675,800 571
8,387 (e) 0.42(e) 33,885,200 759
0 0.00 39,471,200, 914
140, 300 0.44(f) 203,118,200 526(g)
Flowmeter out of service for eight days

Flowmeter
gave 0.45

Flowmeter
gave 0.45

Flowmeter

Through May 22, when

out of service for 17 days.
gpm.

Physical check of rate

out of service all month.
gpm.

Daily physical checks

replaced 4/5 and worked rest of month.

the first pilot column broke.

Corresponds to hydraulic loading rate of 5.1 gpm/'f.t:2 for the three
4-inch diameter columns in series.

Corresponds to hydraulic loading rate of 3.35 gpm/ftz, with monthly
range of 1.3 to 6.4 gpm/fm » for the two 10-foot diameter columns in

parallel.



® @ : ®

TOTAL PAH CONCENTRATIONS, ng/l (a,b,c)

DATE gﬁgTNo. CEED MAIN COLUMN 1 COLUMN 2 COLUMN 3  FIELD METHOD
DATE DAY NO. FEED PLANT EFFL. EFFLUENT EFFLUENT EFFLUENT  BLANK(s)  BLANK(s)
10/17/88 14 3,640 15.6/14.4 92.8 N 34.7/41.4 7.7
10/17/88(d) 14 6,041 (e) 186.0 7.9(f)
10/31/88 28 18.7/19.5 17:7 9.5
10/31/88(d) 28 16.4(g) 8.6
11/14/88 42 2,018 30.9/28.6(h) 105.8(4) 258.5(3) 62.4(1) 13.5
11/28/88 56 42.2(k) 33.5(1) 204.2/13.1(m) 23.3(k) 19.9
12/12/88 70 2,343 24.2/19.9 45.7 9.8 20.1 37.3 6.0
12/27/88 85 26.7 15.9
1/9/89 98 4,560 24.2/18.9 ND(n) 470(0) 16.3 48.5 8.0/6.3
1/23/89 112 41.7/27.9(p) 30.2/12.1
2/6/89 126 6,350 35.8/73.2 57.0 71.7(q) 15.5
2/21/89 141 72.8(r) 12.3
3/7/89 155 9,550 85.7/71.2 32.5 20.7(s) 12.5(t) 66.4 (u) 20.9(v)
3/20/89 168 46.1 12.5
4/4/89 183 7,265 49.6/67.3 36.2 4.7 2.4 7.5 1.6/9.1
4/17/89 196 67.4 12.1
5/1/89 210 8,798 152.1/158.9 16.3 14.9 6.1
5/22/89 231 65.7 25.7
6/29/89 269 189.7/193.4 24.3 9.4
7/31/89 301 873.7/338.3

8/29/89 330 4,877 442.9/482.8 9.5 3.0



Notes to Table 3

(a) Total PAH concentrations equal noncarcinogenic PAH concentrations (i.e, no
detectable carcinogenic PAH) unless otherwise noted.

(b) All analyses by Enseco's Rocky Mountain Analytical Laboratory unless
otherwise noted.

(¢) x/x indicates results from analyses of duplicate samples.

(d) Results of split samples analyses by ENSR's Wilmington, MA laboratory.

(e) Includes 44 ng/l carcinogenic PAH (quinoline, benz(a)anthracene and chrysene).
(f) Includes 1.4 ng/l carcinogenic PAH (benzofluoranthenes).

(g) Includes 1.3 ng/l carcinogenic PAH (indeno (1,2,3-cd) pyrene and dibenz(a,h)
anthracene).

(h) Include 1.0/0.4 ng/l quinoline.

(i) Includes 0.9 ng/l quinoline.

(j) Average of two analyses of a single sample.

(k) Includes 0.8 ng/l quinoline.

(1) 1Includes 0.7 ng/l quinoline.

(m) First result i8 for column 3 effluent as reported; second result is for the
matrix spike: sample prepared from column 3 effluent water (excluding the

results from spiked compounds).

(n) None detected, but detection limits were unduly high at about 100-200 ng/l
per compound.

(o) Comprised solely of naphthalene. Detection limits were unduly high at about
100-200 ng/l per compound.

(p) Include 0/0.4 ng/l carcinogenic PAH (chrysene).

(q) Includes 1.6 ng/l quinoline.

(r) Includes 2.1 ng/l carcinogenic PAH (quinoline and chrysene).
(s) Includes 3.0 ng/l quinoline.

(t) Includes 1.6 ng/l quinoline.

(u) Includes 7.0 ng/l quinoline.

(v) Includes 1.9 ng/l quinoline.



for test days 70, 155 and 183). Finally., it should be noted that total
PAH concentrations generally reflected the detection only of other PAH:
carcinogenic PAH were detected in only a few samples at very low ng/1
levels (see footnotes to Table 3).

Table 4 summarizes the results of all of the TOC analyses
performed. The data show considerable scatter and no clear temporal
trend. The average results {ndicate about 50% removal of TOC in the
main columns (from 1.7 to 0.9 mg/1). The pilot column results indicate
no removal in the first column (1.7 mg/1 average effluent), while the
effluents from the second two columns were comparable to that of the
main plant.

The flow rate and PAH data from Tables 2 and 3 allow carbon
utilization rates to be calculated and compared for the pilot and main
columns. The main plant showed breakthrough (compared to the 175 ng/1
advisory level) at day 269 after treating 202 million gallons of water
with an average PAH concentration of 5.6 ug/1*. Since the two columns
each contain 20,000 1bs of carbon, this translates to a utilization rate
of 0.24 1b PAH per 1000 1b carbon. This is comparable to the
utilization rates observed for the first two carbon loads (see Table 1).
In contrast, the first pilot column showed no sign of breakthrough after
treating 140,000 gallons of water. This column contained about 7.2 1bs
of carbon (see Appendix A), so the utilization rate at breakthrough
would be greater than 0.91 1b/1000 1b. This is about four times greater
than the rate observed for the main plant. Since breakthrough was never

seen at the first column, it is possible that the carbon utilization

* To be precise, this should be a flow-weighted average. It turns out
that a flow-weighted average, where the monthly feed analysis result is
weighted by the total pumpage for that month, i1s also 5.6 ug/l.

10
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TOC CONCENTRATIONS, mg/l

MAIN

TEST PLANT COLUMN 1 COLUMN 2 COLUMN 3
DATE DAY NO. FEED EFFL. EFFLUENT EFFLUENT EFFLUENT
10/17/88 14 0.8 0.8 1.0
10/31/88 28
11/14/88 42
11/28/88 56 1.5 0.6 0.5
12/12/88 70 1.9 0.8 1.4 0.7 +.3
12/27/88 85 1.3
1/9/89 98 1.7 0.8 1.4 0.9 0.8
1/23/89 112 1.5
2/6/89 126 1.6 1.0 1.4

~2/21/89 141 1.9 ,

3/7/89 155 2.3 1.6 2.0 1.9 1.7
3/20/89 168 3.2
4/4/89 183 1.5 0.7 1.6 1.2 0.9
4/17/89 196 1.5
5/1/89 210 1.8 0.7 1.4
5/22/89 231 2.4

Averages 1.7 0.9 1.7 1.1 1.0



rate was greater thanm 0.91 1b/1000 1b.

The substantially greater carbon utilization rate in the pilot
system must be attributed to the different flow rate patterns in the
operation of the two systems, viz., the constant flow rate in the pilot
system versus the daily on/off cycle in the main plant. In all other
aspects the two systems operated similarly —— treating the same water,
achieving similar TOC removals and operating at comparable hydraulic
loading rates.

The adverse consequences of repeated on/off cycling on carbon
utilization are consistent with adsorption theory. With constant flow
rates, a mass transfer zone is established in the carbon bed and
progresses steadily down the length of the bed as the carbon's
adsorptive capacity is exhausted. The top of the mass transfer zone is
defined by the point at which the carbon’'s adsorptive capacity is
exhausted, and the bottom is defined by the point at which no adsorptive
capacity has been used. Breakthrough occurs when the front end of the
mass transfer zone reaches the bottom of the bed. (Only the initial toe
of the mass transfer zone has to reach the bottom since breakthrough in
this case is defined as only a small portion of the feed concentration
—— viz., 175 vs. 5600 ng/1). With repeated on/off cycling, the mass
transfer zone 1s disturbed every time the flow 1s stopped. Under
stagnant conditions, PAH compounds -- especially the more soluble, lower
molecular weight compounds —— begin to desorb and migrate down the
column before re-adsorbing and re-equilibrating. (This effect would
eventually lead to uniform PAH loadings throughout the bed). When flow

is resumed, the original equilibrium adsorption front s re—established.

However, the PAH that migrated lower in the bed under no-flow conditions

12



now equilibrate to contaminant—-free water, which produces further
desorption and broadening of the front of the mass transfer zone. The
net result is that the mass transfer zone is lengthened a little bit
every time the flow is stopped. When this is repeated every day, the
lengthening becomes substantial and the initial toe of the mass transfer
zone reaches the bottom of the bed much faster. In addition the
adsorption capacity of the carbon is not used efficiently. The
different progressions of the mass transfer zones when operating at a
steady flow versus cyclic on/off flow are illustrated schematically in

Figure 2.

CONCLUSIONS AND RECOMMENDATIONS

The pilot testing program conducted at the St. Louis Park GAC
plant from October 1888 through May 1989 was successful in {identifying
the cause of shorter than expected carbon 1ives experienced in operating
the GAC plant since July 1986. The pilot columns achieved a carbon
utilization rate greater than 0.91 1b PAH/1000 1b carbon (how much
greater is unknown, since the test had to be concluded before
breakthrough occured). The main GAC plant achieved a utilization rate
of 0.24 1b/1000 1b, which is comparable to those observed during
previous carbon loads (0.16 and 0.25 1b/1000 1b). The substantially
higher utilization rate achieved in the pilot columns is attributable to
the different operating patterns between the two systems. The pilot
columns were operated at a constant flow rate throughout the test (24
hours a day, 7 days a week), while the main columns were cycled on and
off. The main plant was run at design capacity for a portion of each
day (for however long required to meet the day's demand), and then shut

down for the rest of the day. This has been the standard operating

I3
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practice at the GAC plant since it began operation. This on/off cycling
gradually lengthens the mass transfer zone in the carbon bed, which
results in premature breakthrough and jnefficient use of the carbon's
adsorption capacity.

The clear recommendation resulting from this test program is that
if the City of St. Louis Park wants to achieve substantially better
carbon utilization and longer carbon lives, then it should operate the
GAC plant (and hence wells 10 and 15) continuously at a relatively
constant rate (which may vary seasonally). Changing the plant operation
to a continuous mode (round the clock, day-in, day-out) should increase
the carbon 1ife by about a factor of four. The benefits of such a
change on carbon utilization will have to be balanced, however, against
the other constraints that the City faces in operating 1ts water supply
system. In this context, it is noteworthy that a recent report by an
engineering consultant to the City recommended -— based on economic and
operational considerations independent of the carbon plant -- that wells
10 an& 15 should be operated continuously (Triangle Engineering, Inc.,

Load Management Study, March 1989).

15
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Pilot Column Preparation Report



CALGON CARBON CORPORATION

.' CALGON CARBON CORPORATION  P.O. BOX 717 PITTSBURGH, PA 15230-0717 (412) 787-6700 TELEX 671 1837 CCC PGH
PANAFAX:412-787-6713

787-6825

October 6, 1988 -3

Mr. John Craun . e !
REILLY TAR & CHEMICAL CORP. e
1510 Market Square Center cr

151 North Delaware St.
Indianapolis, IN 46204

Dear John:

Three columns in the pilot column rack were loaded with activated
carbon and prepared for operation on September 28. A small leak
was found in the first column in the series; however, this should
not be significant. The fourth columnm in the series was cracked
and would be unusable. The carbon loading in the columns was to
depths of 35-1,/4", 33-3/4", and 35-3/4", respectively. 1In 4"
diameter columns, this would translate to a total weight of about
21.4 1lbs. of Filtrasorb 300. The 8.73 ft. media depth will be
., approximately equal to the depth in each of the 10’ diameter
columns. Pilot flow rates should be set tg approximate the
continuous hydraulic loading rate (gpm/ft.“ cross-sectional area)
in the full-scale operation, i.e.,2300 gpm through each vessel
would yield 300 ggm = 3.82 gpm/ft.”; this would translate to 0.332
78.5 ft.
gpm in the pilot operation (3.82 g_pm/ft.2 x .087 ft.2 = 0.322 gpm).
By comparing the volume processed and weight of carbon, a direct
correlation can be made with the field system.

During pilot operating, it will be important to insure the columns
do not syphon dry. 1It will be necessary to apply a slight back
pressure con the system either by partially shutting the final
effluent valve or raising the discharge line to a high elevation.
If the columns do develop air pockets over the carbon beds, they
can be refilled by blocking the discharge line with the pump
running until the pressure builds and repeating the procedure until
the columns fill.

Please let me know if any problems arise.
Very truly yours,
CALGON CARBOT€§§fPORATION

e b

AJR:ah Manager, Tech al Services
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GAC Test Column Logs
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CITY OF ST. LOUIS PARK $-30-FF Oei . I&
GAC PLANT # 1 MONTH/YEAR
DATE  MELL PSI INTEGRATOR READING PUMPAGE
10 15 IN _OUT V1 V2 V1 V2 BACKWASH WELL 10 WELL 15 BACKWASH TOTAL
1 cld Ve ls 13/39ac9| 3/ 8292 5438 | sor5225|12F2c022) £eorr —
2 | els s |vzoesolsneasdl Yvo3 | cr/f22512F 7¢0P2)cncbon —
3_ 1« 4 lasle 1s 1339259120/ 5226 ) Y523 2/ 852351289602 ? 5. 300  s09 Yoo
4 |« ssl > | ¥ | F |3/39295|3/7827¢c | s52g |s2193/9|28%5022 |- 800 1, 222000 |
5 | v sl 3172 | 2 lasves3clzosoa s59y |s2330092]| 2892072 LYF2 Y00
6§ | L 12 lpzsl/oljo 131 5392183132226 )| 5599 lsag2993 | 287022 /,203./20
1 [ /3170 12.5\2.51 2/¢024F|3/140732 | 559Y |S52e423/12826022 /-523.&4&
8 | ¢« (3 0| 7 | 7 | 3/e SSSAIYEASAY S50 | s2PrFcFl2A59g022 /:605.Y20
- A1 P |7 |6 | 3195936]13/SS993 ) o590y 152956232 259407 L. 596 100 |
110 | v~ 13542515, 519 5| 3753232342352 | s52¥ 129/3 2892098 223 200
11 | o512.51¢-5Sle. s\ 7210 5/13/72/792 | S5 53/4581 | 289236R [ 3§72 100 |
12 |« 1380 s2.51 /0 |79 13797301 |328297 | ssr94 |539390¢% | agzrdca [, 903 oo
13 \rl: Jeo]l?s| 7 |7 |320599¢ |38 703 | <s9¢ 536/ 93¢ | 259 722482 /. §90 boo
14 | « 1301~ | 7 v |32/>%S |83pyS28| 559¢ 5 37780 | 259726 ) §09 coo |
15 | & ns| 91 b | 63219548 [ 3109840 | 5599 s’31‘;93cr,§_gm /. SYo, 900,
16 4] /3| 19 /10| 322es2y]| 3209243 SSaY | S4e834%] mg9saca /512 %oc.
17 | « (2] ro] €| ¥|323363 | 33709 SS9Y | s5yaY023 | psoré2 /. £93 Soo
18 | 2l 0] ¢ 12 2540690 | T23YYCL, <S9Y S4dooog | R 2¢.2 1397 c:o-'
19 | 7 10| ¥ | | | 324652 3220999 sSaY Syc3yrs | ag e [,32/. 20 |
20 |~ (s1s3 V1o Vzo| 32585y | 32372294 ss94 | Svcgsoy | 2897m¢ 2 735 ¢op
2 |l Ipfl/o]l 721 9 1325039 | 32vryy| 5% | sy13980 | 25978 _ |LUe) Soo
22 | =1 ool 7 | 7| 3zezeer | 329°Y 3| 39| 45559 | aporzea L 20e, Soe
23 | A Vdis |2 o | 3200/ ¢ | 325%e/é|  £559| 5505574/ | 2397262 704 300 |
24 | Ao | 1|7 | 237358 | 33¢0v05| o9y | scyp2 7| 2897262 /.
25 | v 25002 1 9 12 | 3287322 3248924 ss9v | 5530107 | 289F 935 ) Y 5F ;;,j
26 | v Vyclyz<lin lin | 3258292/ 32 76083 59y | Ssyy4s9n ]| 2895789 w3
21_| - ¥ | ¢ le | 33938/ | 358/7/7 579y | sss 747 | 2898Y 0% | 535 S0
8 |V 251 919 | 330595 | 2529759 $59¢/ | syqs3ex—]| 28984 ' ) o/ )l 300
23 |~ MS|3s] 1o [to | 2306939] 2290655| 554 | sc8636d | 28298y5s 35% 904 |
30 | (2lios] 2517 | *~)op4g | 3300918| ss9Y | £594923] 28984de _/ (/300
3|7 (tlo | & | 8 | 33/8030] 3308505 | SRy $6//0c0 | 28985 P0 o7 3%
3321589) 33197201 SS52¢ §C6)90c>-] 289%55/ R
' TOTAL MONTHLY PUMPAGE 46,330,200

YEAR TO DATE

251, 497,%0




CITY OF ST. LOUIS PARK 7 &
GAC PLANT #1 MONTH/ YEAR
DATE WELL PSI INTEGRATOR READING PUMPAGE
10 15 IN OUT V1 v2 vl V2 BACKWASH WELL 10 WELL 15 BACKWASH TOTAL
1 v astzol z1 2 1332 33/247A 559 | sc19062] 2898557 AR 7L
2 |~ ¢ lsa | 9| 2 | 3328290 3320554 s5 9% Sc3s473| REFPESS/ L[ 503./00
3 I 19519 512,52 512385942 | 332790P) £ 574 sésosoy | 2822555/ —
d |l sl yly |4 1333529213327 902 ) ss5y | sesosoy | 252555/ 229300 |
5 s zlcle e 1333c30713328437) 5598 |scsi 815 |29200035 | 29p 5502 -
6 Y | R 2 |R |233c¢307]|332853 % —5?Y SEs/FIX | 290023 & _SrsF. sam]
7 v &1lelc e 13338887]333/437 ) ssoy lses/519 | 220522 3 $3/.8020)
8 Ll | | 12392720|3335574) 094 | sesyfrd | 2913537 53 4.300.
9 VN Sl e | ¢ 1339526733386/ ss59 | ses/8/8 | 29/8F5FR ___5%9%00 |
10 Aol 6l |33977963133415¢y7 ] 5594 S65/81% | 292478 | 2999 <cop 510,260
11 sl g1 71 7 |3350293 1234 Ho¥b | s59¢ boigng | 2a%ave> |- 902/ 00
12 172191 01 713359046l 234 8ok | S579¢ SLo\K\K | 2938 204 832,500
13 w121 717 177 13357215 ] 3352019 | SS9y ses\¥\K | 2947127 222,600
14 vlss|l s|ls |s 336/7¢5| 335¢597]| cs9Y | sas/8/5| 29548SS 133, Yoo
15 Lo losly | Y |33¢2359| 3357253| ss9v | sesypr ¥ | 2956429 294z/00 29¢ Soo
16 |y sly 19 |4 137237351 3355/94] 5594 5653285 | 2957577
17 w713 13 |3 |22c3228l33s5/24| $59¢ | sgs3207¢| 2957527 2F2 530
18 G | s)s |5 | 3234955923 5932 sS9¢ SgC3275| 2260995
19 A 116 | SIS [3%455% | 3 swI | <S2¢ 5¢5332¢ 29600 /6, 406
20 L 1| 5| 615 32,4554 | 33e3] 559 $6532 85| 09¢/57, | 359400 —_
21 el s |J 1Y |330dssy | 3359¢32 | 551F 56532Fs|  276/S 439 900
22 vl 5 ¢ ] ¢ | 23520 ] 336/237 559 5653288 296597 —_—
23 vy 13 1 3 V3 13204590|336/837| sso¢ | sas2285 2965920 5$9/. 200
24 vlels] 51513369298 3264805| S55Y | Sws3285] 297,880 47 200
25 “l17)16 | o] 6| 3369298] 33b48e5| SS9 | SeSdpg| 2§9238r | yogzoo| —Fozco |
26 215 | 4 1Y | 330924%] 336H#05| s394 | scs3¢5] 2972362 |.
27 o la 16 | | 231686] 2365455 | 554y Ses32¥5 | 261135+ EY0. S0
28 | e | lyislas|ys|33722/ 3365643 SS94 | Ses3akS| 2979059 S¥3,L00
29 | ]Sl o] a |7 [ 3305677 | 337/093 | S<a¥ SeS332S | 298055 72500 |
30 v 17 lc e 16 | 337799¢| 3274003 ssoe/ | sesvaamst R3909ca | 2019500 £9 927
31 - 379217 | 333999} X9y | 559523 | 279/ / ' —

TOTAL MONTHLY PUMPAGE_ /2 F¥& 200
YEAR TO DATE 264323




s CITY OF ST. LOUIS PARK P P

GAC PLANT #1 MONTH/ YEAR
DATE  WELL PSI INTEGRATOR READING PUMPAGE
10 15 IN OUT V1 V2 vl V2 BACKWASH WELL 10 WELL 15 BACKWASH TOTAL
1 | szl 72| 2 1332829 3579504) 5599 | sesypas| a97u¢2 (7 Koo
2 o lssls | 5 |23253551.7729572) 5229 | resy9r>| 299/339 —_
3 vl 2lée | 6 | ¢ 133782551323 7¢537) SS249 SESY92 3| 222,332 : i
4 vl 71l |6 |c [23782551332¢532 s52y |sesv925 | 292/ 7379 ¥/ /00
s | luwlnslriol o1 2 1329977/1227¢/82) 5599 | seswoa > | 2999250 | 49775 | 120.900 |
6 glesls 15 |5 |3sfpasola320/F |ssov SESy? 23 | 99259529 - 123 &. /20 }
7 vl/ol & |s |5 |33859949|33%£2376 {5597 SESy22 3 | 3ppbs 2 [ F/2.600
8 |vilwlpsly/ !l §15 [339163/]33890%¢ |s55¢ SES; | 304285/ _ = 99.500
9 ool 7 | s | = 13392//7213322477 594 |rese ¥ | 30/FosC 213 00
10 vie Jes| L jb [332355¢ 339141+ | s394y SLSENE | 302 u&L | 2./7275 | y¥53dp
11 gl2s]esfes eSS [3393558 | 33919 | 5594 Seseug | 30248l : | ZsFsoo |
12 23l 2 | 7 17 |7325¢/P|32393992] S | sascour | 3e33sRY 1P . YOS
13 |- ] 4] +]33959s53]33937¢9 5{/? SeSeUY| 3034 ¥ 3315 205
14 SAY 1Y 1Y 1339760518595 5as| s5e9y | scSexyF| 303518/ : 3¥¢,700
15 vioe | S 15 13399/1013397060 | 5594 1 5CScmy | 304650 | l.s7// :
16 Y e | s s |S 13397)/p13597260 \ ss24 | S6562/F | 30dr¢s50 2/3500 |
17 iblsls 339970 | 3%397260] S5521Y¢ Sesed | 3o /650 278 Poo
18 A ] SIS | S| 340e7f] 340060e9] ss59y 5656737 3046S5S Pl sen |
19 s sl 2o 1S s003¢0F| 392/ | ssoy | suseazo| 3099200 | -~ 473 700
20 w71l bl el |390582v] zppdge | S99 Sesk737] 3osY/r7 | 472 s93b0c
21 vl s S 340799 | 340046 $53yY £ 51902 se591Y¢ 22, Y20 |
22 ylg 12 1Y 14 1327920 3902%925| s574 | seszz8a| 2059572 _ __2e3Y00
23 dle s |5 | S 13909943925 /65]| SS9 | S65775& R¢200
24 A8 |6SleS 6340 90yy | 3403816 €|  SFGY | SS9 Yoe $75C] _ _1:000 |
25 | 11 71616516¢] 3%0gouy] DYoBILS] £5§ 5L€1%3%] 2ot el|.gc/7 —
26 f el TG leste.d Syogevy| 2Yogleg| sesyf | sLS198r]| ToLgreg|.
27 | el bl 3821 | 3400295 $2¢ | 5cS7 %192t 3005165 402,00
28_| Vil | ¥ |4 |39w93y2] 3 78] £59¢ | se57983 | 3066/67 2. /00
29_ LlG |5 |5 IS 1390235/ | 3v05y9o| 5529 | Scs7982| 254388 '
30 d R- S 1S |340723s/ | 3508490 | 5599 | ses2p52| 3065358 /Y2, 700
k)| | v 1&S18.c] S |5 139/0029 4 3709297 | s59Y | SES7953 | 30678/ 14257 ) L0 49 700
3915223 | 3415027 565798 2| 31753/2 . _
. . TOTAL MONTHLY PUMPAGE__ Zo 2 Lo ao
' YEAR TO DATE_ 2 73._3"' g0 |




CITY OF ST. LOUIS PARK

Aa) § T

GAC PLANT # 1 MONTH/YEAR
DATE WELL PSI INTEGRATOR READING PUMPAGE
10 15 IN OUT Vvl v2 V1. V2 BACKWASH WELL 10 WELL 15 BACKWASH TOTAL

1 vlzsleslecle.s] 3wseaslausg oz | ssog | scczoge] 5020272 427.500 |
2 ISsl Y 1 | ¥ | 34/72533139)75F90) Ss5% lseso982 30830527 4 357200 _
3 lplrelz | 7 | 34r420)|3925000 | 552 |seso982 130926659 1,135 000

4 | Arjwlim]le e | 35-522:l3v20235 | ss9+ |5¢59 %3 3/06332_ 275,500

5 AAH S s S 13d2o5ua] 393379 <Y | SLFPY6e3 | 3/,07227 72, 700

6 v |25\ &F |4 S|v.2) 292122129328 | s59¢ | seszvc > |z1/00 79 220, 900

7 N vle ]| s $] 343237 | 3/33993 $E9Y | 56593 3772223 —

8 vlesls s |s |syzesyl 2933993 sc94 lsaso463| 3110223 -3/ Soo |
9 Alesl s 15 1s 24324231 7 $S9 Scs2423| 3//A53% S§.200
10 eI S 1S 1< 3935637 3435V | £59Y sts9yec3| 3nusIaz E/_:a_,gg'_ ,
11 vlesle |l 71 </ 3y35370/ | -727535] scoo |ses QUSA3Y 1, 105,200
12 o | g5l 5 | 5 | 7955783 covrsyos| s527 |sesryve |3/26-%6 (el 25.229
13 | sl sestlg | Y |4 13999927 3997952 | c5904 lsecosg2 |3/370/ s &13,,00
14__ v]poUs] 9 14 |34 %ot ] oy 21eb] Ty TuLesel | 3rusisL ZLAL
15 Ao 12 |2 [3459%3% | =y 5100 | S59¢ “tlesc§ | TySw3rd 730,400 |
16 v S | 5 |34575T5] 3446254 iﬁﬁ[ S son 3163 6g7 |, loo, fee

17 IZ1I 1 32 3d63/9 | 346830 | SS9Y SLLoSed | 374z L1277 202
18 Aol 721 91Y [392eS>] 3474289 | Ssoy | svwoSey| 3/55945 71,100
19 —Jol 21 S| £139e30dr | 34N | Ss9Y | Sewosnf ] 312446 932 7200
20 vigl 9l sl s 3¢73e35 | 3yme 3 ss9/ | Stbos2y| 3195943 | 837000
21 AT o] J ]/ [2a2777] 3¢@qsy ss9v | Sveos2y | 3204as3 —
22 AT Sl Y] v 3979937 F¢e/3] S5V Steesey 3320¥3257 /23 700
23 | ool 16| £ 5 | 3479949¢r | 340, a3 TSy | L0097 3207% €7 e
24 I Slel 31 8] 3¢%77 | 3995w ss9</ | 5661921 320822 - /07 200
25 1 ol 1S | YU 2Y9e83Y] Sv9¢ | Sewi?24 3209249 260402
26 vl 71l VY |4 13959752]| 3991722 5594 | -uerpzs | 32/c845 293 voo |
27 YN S N2 | 3 13993045 | 2997203 5504 | scarpzs | sozs29s 2972 500 |
28 L1212 1313 %ggzzzs 55941 Séérarg] 2233280 r——
29 w—| 3] 35135 | 5992015] 3yased| yeo¢ | §pe192i | 3133240 —
30_ vl3.512.513 |12 | 5572727251 24993 55 “e&l/92/ 3355 Ed ,
31 el 9] 5] S| 39931721 38003/ s"ff'd‘ S66279% L,?}zl/7/7 jI??-?-} g%

J9¥ 94008 | 350/2/?| 5o | SLL2792 323,237 i

TOTAL MONTHLY PUMPAGE
YEAR TO DATE_

/6296




CITY OF ST. LOUIS PARK

FELS &2

GAC PLANT # 1 MONTH/ YEAR
DATE  MELL PSI INTEGRATOR READING ~ PUMPAGE
10 15 IN OUT V1 v2 V1 V2 BACKWASH WELL 10 WELL 15 BACKWASH TOTAL
1 Nislrol ¢ | & | 3999008 350s219] cs99 | seaagalra 3car /7. P00
2 |V |s |5 |s | 74992935| 3s0s252] s52v | se62932| 2356924 L7 900 |
3 |/ 1 Z|s s | |3y9c839 | 350/75;) =55/ 5LL822Y| 3227797 S7¢.82¢0
4 | v Z1ls s |s |2997692| 35025700 5594 | S€2¢06R| 3232222 2R2Y.400 |
5 | & 7 s | |s 13sor334|359728/| ss9 < |seo02306] 3237727 s335 300 |
6 v 21251 Y1 v |3vyfst]asraizg) Ss9s | 5sad2¢12) 3227727 & 70,200
7 v = "l s | = losoerq3)|25i9470] ) ss ¢ lseF 23392 22372720 —
8 |~ M EN VAN R 356173 2540/ | ss9 Y |sexrz= ST s i g2 7. 5T
9 v 2.51725]1 4 |y |xcos29y/| =s186857 27 Lt d (S ey 2L0.00¢c
10 | ~ U)o | e & |xsi1p058| 352005/ 7]) Fnr 7 Se7Qty. | T2 27 /5 7 Rog
11 | v 7 1¢ | b [221518b] 3524534] sc 9§ S57004,56 | 32 we2 72 o T
12 1 v iy | 312 (2018215 | 2515 ] 5745 WEZYTREL XYY 279, 900 |
13 o S|y ¢ / RSE/ES INER L7 Y N 72272 3243980 ez 200
14 - 212814 |4 1253 72/R5| 35320vs ] <55 $2272Y7/ | 24293955 l, 009 Loo
15 |« ~121|% 4 | & | 332/ €8 £42So-| 554548 S13956e7| 32 v377L LY R2 Y00
16 |/~ gS|2.5| 6 | ¢ | 353559/ 2547522 o595 £7252319]| 32454 = R L20 |
17 | oSl A £ 1 F | 3seyesp 3ovoey/]| S595 | sosogaz| 2295725 69 300
18 | « @ 1 &1l el tlzsrinyr] svv99cs cc9r | s75 3222 | 3>29Ycd J2¢ foo
19 | V ] 8| G| & | 3Yeldd | 2S5/99y | Scor £I15)S5L | 3>2¥IY6 S 4f ooo
20 | — wl ¥ | | & gsdrok R Zgal | sa5ve 3¢ 22 YS/L3 ;0% oo
21 ud ol ¥ el G| 3ceI®39 sEC7 32l TSAr S0 Faxuie,3 692,200
22 V sly | v | </ AL = Rl et |\ SPOSe6 T | L v/ T -~
I sly & |7 | 2cos292| <sponsg| ss55 | sog5i4) | 3245923 —
24 | o~ 251 1y |4 | cvimyzl e 5] rros Sy ) |ty S 3 €32 Y00 |
25 | —« sSI v v L | 3scony) 3cs2/] sgs5¢ $7822% "y o4 | 222z |
26 — 4|3 Yyl Y]l a1 ] 3se2f] vrer s ¢ 206y 11N G 3 &4 1 Vo0
27 _{ ~ Vi ST g2l Fip i csge | eosoecy] g 20% So0
8 | |olppslio)l 7 | 2 sscvs0> e ti oM S59s | 57873vy | 32478Y ©
29 | v | Sl 41313 | 5553008 | 3¢ cafwl 5595 g989740 | 3249 Yy 3
30
31
v TOTAL MONTHLY PUMPAGE /3 /56,000

YEAR TO DATE

)3;45‘90



GAC PLANT #1

MONTH/YEAR

— - @

:DATE  MELL PSI INTEGRATOR READING PUMPAGE
10 15 IN OUuT V1 v2 vl V2 BACKWASH WELL 10 _ WELL 15 BACKWASH TOTAL
1 AT 5] 7 3] 313553007 3Ses2S6| 5595 | 57887240 | 359y2YY3 2 7oco |
2 ¥ | 5| 9] = | »| 355325 356535/ s$9C | s789070 | 32979Y3| L. 22% 20
3 |y [2IM7 e | o | 25629 3573F33) <S9S lrFogoso | FRAYIYVD 28 5. P20 |}
8 |l 1xlezle |z |srigu--rlarozu2)]l s£595 |sgrd235 | SR40443. 932.00 |
5 | v S1 71 |7 | z-%°F | 5R)5%3) c-25 |s923675| 2297¥43 4e¥83 | [ /99 oo
L8 el luslyole 5| 27732151 25R872854) P |SR3c0zG | 324792 1. & 0 2.7
1]l 79 lm. | | 2| 3772758 3593%3%) 5585 | 85iéwis | T20T7vY3 /. 365 200
;g p= > | z—| = = [ 35@2eS| 35asvvo | &595 | 59453/ | 3o097Y43 -
9 | — 3] z]l 2| z|328] 3695¥YP]| <S5 | SBs3/8 | 32Y74¢3 Fos. Fod
10 |— J2]s] ] <]s5mr9 | 5594 $595| secprrz] 3247WY3] = von /76, 390
11 |4 Zo| ésl & | i | 32F 0¥ | w5659, 515 | 2870139 F2yT¢s3 -
12 — | Iss] 5 |Z.5]ss] 258V%0y | 3%a b s%5 5570139 T2zy1vy3 L
13 ~ s | 5| 4] ~] 2<% mh6SIL s45 | s¥70/373 2>vovY3 SS/. 300
14 |« 3| 2] sl 1 2572900 syrmers| 530 | sfous5co | 32508 F3 bl 020
15 | »~ 2l z2 1 212 2rsY0 2527592 ss35 | 589977/ 3250292 273 &l 020
-« = - - et -—-ﬁ
16 o 3|3 = | =2 3sw3Sr =533P/ 8 =59¢ 5 905420~ WSHT L
17 |~ 1312 | 417 |zssrsod ss929v5| seor5]| c90p252| F2c0mpr Jb?. 000
18 48 al Bl O aRaiel BhiaL XL (| 890715 | 3250272 v 4700
19 d]. o | Y T RLamn?? <ol | gas27ys 2255222
20 o S TR B & Loy Ol vty 224029 ), uiled ¢/2, 60O
21 | v 71 2] SIS [2c?e21] 3o 1337 74C | S9/c 7| 32S0z82 g2 320
22 | v Bl 721 7] 7]3v%x*712] 3ceos205 sa7r < | «93vd, 3250 281 L4 = ¥00]
23 i 12515 Tls. 51 2923019\ "o 7e¢d | 355 L S$733 /5 252027 7 Soo
28| Gl S 4| v]37322L] 2600920 <C | $93592&| 3225037 L3000 |
25 L 721e¢clec|b5| 2s523vye]| 2509239 sto | $6330¢3 21c20%7 L —
26 | | | 5| s|ss|es| 3ve3yye| 3Ca913y| 355 | s7 38053 322037 21336 —_—
27_| & S NS S 45| 35F 207 FE27274| 52" | S9FEFoS? | Toacos3 LS5 2. 200
28 | — Sl S|y ly) 3irenlsensee | 40 |royrgzn] ooy - —
29 | W Isl sl ol vl eeacsal 3zprme | o526 |ogyres o] ocar3o —
30 | SIS | Y1 | 3595572 SLwsye 559 | S943632 | 3555037 /3 Yoo
1l I W 2 W7 AR WAl B ) YY) 5595 | S9dpas7 | 3352037) 1272750 Tg 2. <o
27299/ | 2erv /52 ssF | S947/77 ) 2254202 o
' TOTAL MONTHLY PUMPAGE L2y 35700
YEAR TO DATE_v 2, £2 &S00

?2.s

. 1

- -——



-

CITY OF ST. LOUIS PARK

Apern. £9

M GAC PLANT #1 MONTH/ YEAR
DATE  WELL PSI INTEGRATOR READING PUMPAGE
10 15 IN OUT Vvl _ V2 vl v2 BACKWASH WELL 10 WELL 15 BACKWASH ___ TOTAL
1\ | |s|lc|é e | 359779 2a/9¢52| ss95 |$999/7%2 | 3259709
2_ _As.slvsle | ¢ | 359290/ Zesqrs 2 ss95 |s942¢79 | 3257707 =
3 | — sl dl s|s] 3597299/ 3e,ys5>3) <9 | 5999129 | 3354209 52,000 |
4 | v Sl d 4] 3598/98] 3614431 ss4§ | 54 y2699] 3254709 =19 Qoo
5 e 715 1 Yl S 1360220 372819 s | 59 50898 352594209] L6, Hod
6 — el v 7] 713po6%98 | 3053vve 59y | S9ciov522a] 32597209 P2&. 500
7 v /2ol ¢ | @ |3clreSa| 2e22/30 S5y $9243rC) F254702 Zoa.200
8 | « 1l o] 6]3b1g380] 30633203) 597 | $93/3Y8] 325929
9 — 71 & 6| 36y ¥8i10] 36309y v ] $987036] 3 15y9.7
10 | - 7 S| | 3622102 36400 §69( | s9735¢c#] 3254709
1 e loppas|il g | 3 294\ F6 4544 ) SsSPS | Gopavig] 32ASY _
12 oo | -poslig 1y | X | 7631502 Fcsovoy| ss2s | 60/0382 ]| 325705
13 sl 1Yl 9 19 | Fe3e225| 36561/ 7| s525 | 60/92¢7] 3757055
141 o Bla & | < l2gyo2/R 2¢6/068 ). o2 225
15 | v« 2 ] 6] Clsevdadst 3c¢4acy f}}%?, 4034933 3] 32590¢5
16 el 71l ] o] & 3647847] 3668929 | SH! A IEA 3257055
17 1o ol e 3690760} 2672793] 5595 | Gorfsc?| Iasmss
18 | « (2wl & |6 | 3eT3reY] 3 75550] 5§59 | o533 335208y
19 | «~ 7 | 717 | Sesoiz?| segr /S & £ | cog 312l $25705%
20 | —1 ro] Tl bl [3606/67) | 3624/19C S | 2063535 335 705%]
21 | Q12.517.517251 22657/ | 2658632 595 | 40726558 Zas7055 / 4720 Soo
22 | [ —Ni3]1 /2] §1 2 13¢12597] 3696323 s5d9s5 | ce89722 | 3258596 [ 24Y boo
23 | ) ol 9 145]3679C02 3703993] Y9GS | LloZleV | 320856 L 297 70¢
4 | v y2 o5l 7 |2 | 3656599 72//895| ss95 | 1SS )| 225559 L223/00
25 | ] lasli2| ¥ |F | 3693339272/ 9339 )| cs2s| (137376 &S /194,302
26 | o) s lidfo Vo | S 9P5F/|37R663 7 SSFS | r323/2 | 32585 9% L. 539
27 e (e | /) 70] /0 | 3706677 3T73¢232] c5ar | LiSHepS | B>S8SAL 2.22/.400
28 |« 1s) 13155 8.5 3202392 27vpc02| ss95 | clg7, >25¥59Z 223.900
29 | /oS|I Z V% |2 | 3s89c 209908 | 595 |Gl 7¢%/ 8 | 325894 y02./90
30 |~ /5:51/4 19.512.51 27/8030|27%657% | _SS?2S | 478539 | 3255 <3¢ [:3 2/ l’%
31 22 UI|375454 F 95 16/92058 |3 255598

TOTAL MONTHLY PUMPAGE
YEAR TO DATE

24 L15 Yoo

¢

(= X~]




CITY OF ST. LOUIS PARK

LIRY X7

GAC PLANT #1 MONTH/ YEAR
DATE  WELL ,f"':SI INTEGRATOR READING PUMPAGE
_ 10 15 IN OUT Vvl v2 _ vl V2 BACKWASH WELL 10 WELL 15 BACKWASH TOTAL
1 VN V1912l g | F |l 37952/ 372545¢8| ss95 le/92050) 3252576 [, 488 200
2 | lwlis|rs]9.51251273RI5F| 3748522 5595 | 6304930 | 3260598 4 /PP 00
3 s /v |2 | S | 2758370137295/ ) 5595 |eL1672¢ | 20575 /.6 Y5 /00
4 | 1o |55 s | S |22495¢0|2727¢ 8] ss95 1733377 | 326052, 4. SIF Sod
5 |« 1S 110 16.5 6. 5| 325253317755 33F) S595 2365 | 320059 F| 2. 2025] 43711 00
6 | v nslro |l 6 | b 3155191 13161653 | 5545 62243 | 3260558 /,52%, 520
7 L~ i l,c] 6 |6 | yey8el | 3199117 5395 L2183 3260 1Y 0. Pon]
8 | G| 5| 3722C0 | 280759% SC4S | ¢252339| 33weS9¢ /.21, 80 |
9 (olg |y | | 2728909 ~erygo4)] cors] ¢304S07 | "24059F | Sse2s5--
10 |« 1219.51 ¢ | | 3785427 ZXRI43c| 595 |n7n856K0 | 2R24RFF| 52293 [ L20. 405
11 vl 1Bl Z1s |5 10729 2/2|3827%77) w2y 16317789 | 326205/ L. Pz}
12 Ay Ve ls |5 1579050 71382535¢ | 5595 |gz2224/92 | 2262725 179 300
13 A glrso]l 72 17 379260 | 3229/32.| 559 —_— 3264519
14 11 %] 2] 5| s 329/3¢0] 2829/32 §598 — — —
15 N21elé g l3zorteo)l 359372 5595 | croneysd] 32,400 | . 5R4¢ 94 boo
16 el d B | 3| 3?29/70] 3229 | ST | 63234, 336955Y ' /322 920
17 viassz] 2 2 | soorvme| 5537239 s595 | a329922] 3593783 1, 702,00
18 S Yasya | F | 7 | 3506592 37906 | 5595 | asa2q22 32990 __%¢¢.7c00
19 YY1I2 1 2 | T |22/150921 285/3Y2 | 55925 |c322922| 2399970 ) 626, /00
20 vidlyz | ¢ [ ¥ 3819509 | 3206793] 5595 | 6325 Y23 332573 L.39 |, Do/ 300
21 i3Sl 12 T 13825379 ] 3667248 TS | g 322vr] 333774y ' 1. SY Qoo
22 2SIl | & (39338 )| 3326593 s559¢ | g2azseR| 53562 / /4L 000
23 | = d]r| | q| 33998 29 93400 597 | 6322Y22 | 33,1432 ) 394, /00
_24 il ¥ | Y 344050 389037 scos ) 239,497 ] B2 %0
25 vitdlre| ¥ | | 3052394| 3897357 | S8 339¢22 136348 1,626 ¢00
26 AB el ¥ | Y| 735307 | §os227|  sTHE 349382 | Ys4oem
27 4511251 7 | 7 3561653 F2672¢17] ¢s95 | 6322422 SP2 L /Y2 pag
28 v 12 /0 | /0 |\ [P |286205S | 3F/) 358/ $2S | 322922 Y2232 X23.3c0
29 /12 |2 1T 1382/252|139/8202| 5595 | 6332%2a] 3436/30 L32%
30 v 19.612.517 | P |387¢203|3%223652 | 595 | £322722] 3 s¢cl §23 9c0
31 | 1o 8 1 e [sr7ao:f | 3736072 5€95 | 322422 ] 34593051 59188 /,28¢ So0
' 388¢93s- | 39333 359 __ _
~“TOTAL MONTHLY PUMPAGE 33,225,200

YER TO DATE__ /0777800




CITY OF ST. LOUIS PARK

dops /1257

GAC PLANT #1 MONTH/ YEAR
DATE MELL PSI INTEGRATOR READING PUNPAGE
10 15 IN OUT V1 v2 vl V2 BACKWASH WELL 10 WELL 15 BACKWASH TOTAL

1 v 1] o] 0T/ | 2999952 3937/33 559 | (2a2d2>]| 3472//70 ' /. APR. P00
2 vlpsly 12 17 | 2575567 3945722 5595 le3 224502 342802 /149,500

3 /1S ]9 | /2] /0] 3901563 | 2a 51041 545 C222422 349Ss 94 /, 236,700

4 v /5-? 3]0 | /0] 2901504 | 2958:99]  £595 | 322422 | 350 76! ). 223700

5 viesSi /2l a2 | 393r729] 3904733 ST | 1322422 ] 3¢0,/9%2| = / 424000
6 A1 T 1 217 | 39502971 39729% | $55¢ | p322922]  3£3993% ' /. 379 900
7 v1/3]70| o |6 | 3927539 3782390 s595 | 6322Y2 ISHE737 /, 363 100
8 drli3l o]l B | B M3yasS 39¢7 ¥ 9 ss9{ L3IV 3S¢a-3LF !/, 306 900

9 A 721212 | 39ves72v | 399742 ssas | ¢322421 2953 /. /02500
10 ]3] 2 70| 0] 39vcin] Sooosso SS9y | (3zzvztl 559990 ~smetas /. 33Y; Loo
11 A lie] ] 2] 3*suas] Yo07.¢7 559 | ¢3722Y22 399974 §] /1, Y072 600
12 /2] r2] ¥ | ¥ 295815 Yp1v43) (<%} 8 £322Y>3 361305 ! ¢ 37720
13 v]islizl 9 1 @ 7/ Yo 29/ 8 5§59 L3229z 2828/27. /',qqi &,
14 g sl /el o] 397209y 407> S [Tl Y G322Va 4623 [, 34/(. 3 20
15 oA 2] 7] 2] 3925947 Yovv4o 5395 | 6322Y23| 3&5C 294 Sooteite- [ 22800 |
16 vl /e /o] 599Ye] HoS233Y SY9v | L72:4U] 35704¢4 - 457 950 |
17 et DA S Bt g1 395934 foLoo's | 337 | (3214 ] 3554996 1457900
18 s ] € Boour /s | 4o srac i SCI L3333 | 3,990,8 /. 422 J0p
19 vlrel /2 | ® w| S g 4075257 5595 L322 0| IFIToU2 = /,;7.,1505
20 _ V2L Y | ¥ | dni00d| 90526725 | sges gzzml 3on g7 97 Froees 1,359,300 |
21 wirel 2| F| 8| goosr0 | o907y 548 b3>0422 | 39Y2¢22 2 2£,F00
22 v vl 3] 212 | 403292 | Yo02%002 §€9y t322222| 37ec3cp 1.499 820
23 Q3 431 7 | T | “p335/L) 9/02757 | w95 | eroovig .7222487/{’ [-307..200)
24 ’/_ (5 /_‘V LOV /2| 42795944 10T 53T 228 g0 o =78/513 1 A LL3/Y00.
25 VY /RO JI0 (99 e7dG116257 | SSYg - 3724727 g |- [, 2%.200
26 s Ol O 8 N A YT ICTEY VY2 Tl s 3307787 L/ %500
27 Clidli2 | F 19| vowrwwe | 9722 | sc2 — 39/9.6 — 1.057.006 |
28 VIR [)o 1/0 | 406737 773682 | Ssax — 3829579 1275 500 |
29 pli31/019 |7 | 96227/ 4/325%2] 5555 — 2847767 L3551
30, VM Y3 Vo VO Yo 7e 32/ Vet 44277 5575 —_ 38cu307 =% 3127, rov
31 wili¥]3]/0 o #0&8Y Y\ A\ DY Y & S5 7 -

TOTAL MONTHLY PUMPAGE 39. 47/2
YEAR TO DATE 140.9

WK b




CITY OF ST. LOUIS PARK

GAC PLANT # 1

MONTH7 YEAR

DATE  WELL PSI INTEGRATOR READING PUMPAGE
10 15 IN _OUT_V1_ V2 vl V2 BACKWASH WELL 10 WELL 15 BACKWASH . TOTAL
1 - ledaalz]ye }I*”' _Yo2028Y|. ¢ /49BY] 53595 _— 3 4%0] | L1323, 100
2 | vzl el &l |Yoguso]| Y15599L| SIS -~ 3576232 L3723 /00,
3_| v V__j_r;q &l g 5@232/1 Yi43320) 5090 — 1 328995 [ 729 700
4 A | o] 0] 4oddo]| Yip79]| 5595 | 634N03| 3902287 ~ L4941, 700 |
5 | 12 s 919 | 90297 | 9177799] 8595 — _31167061 __1, 797500
6 | el ma]l 219 | did2k>]| dye€39| s59¢ 392 3922326 Y EE I
7 A 1/3]1 919 (431843 | 493586 | SS95 | 637260%] =~ — - 1 _r 634300
8_. Nzl | 7] ]| q4e2+150> 420789 | £<95 63924338  — [342, boo
9 S 1L o | re | 4 35943 G0l CYG5¢ cH059/ 8 — j /é73,100
10 | Vvl ole] giqngsol dsmvec] gs9c | 842M1S | 3932090 L 375,00
11 e L/ e sol 951199 | yeamie | S59¢C J3v2es—|  $2290% WA GFY R
12 1l o | 21 wsss8s| 9233592 | ss9¢ UyqsSeyl 3227090 15078500 |
13 [l o[ [9 19 14146479 1941710 | S5 | 4443900 392 7%61 Iﬁ
na 11 11319 19 14134634 14250¢30 | SS9 | 69811731 3129359 L20K,600
5 | o] INsli3. 519,519 [ igeq (3 14267y yg| 5o | Y3258 3929255 /,333, 300
16_] v Sl afliolio] Y1578 Yy ss55 | £S06S91] 2929 259] 1. 501, 8¢
17 |/ slzsl 19 lygsrsal 4273392] sso9s | 6521606 | 3929257 1,.20% §00
18 | v slizsliol /0| 4202015 4280112 | s595 | 4333694 | 3929259 L4146, 400
19. | V] U7Zsl3.sl o 10 | 42034lY 4285053 | SSTs |£SY7sw® | 3929259 N
20 | — NS L o Lio [ 421d250] 438389 | o9y | o ¢ 5%499%]| 39242591 2l %e0
2 [ vilvlalel 210 ldzzedsv | y30edin| ssac | bsorrof | 7929257 L 2¥e 3o
22 | »w] luslosliolro | vaz27528| 4307504 5575 |es72092 | 3730735 1:322 l2a)
23 | «~ Y23 1 2 | 2194235359 43/6355 | 559 cs8s863 | 3930735 L 148,200
24 |V 1S Y3 11Q 110 [4342703 4323785 SSIS [£9973S0 | 393023% | [ S 200
5 |V IS |R.S| 9 4925167 14333456 SS95 14612499 | 3930 73¢ LIS, 800
26 |1 U7D3 19 19 [43S4/2[9340616 | SS9 6623657 393023 1,285,900
21 | 17617319 [9 426605, 4349321 | SSIS° 6636 S09 | 3930733 124,700
28 | I/ (313s]10 [0 [422355[435¢69% | SSIS | 3930 23 Lo, 00
29 |V | jyolieSlioolp | — %697 | 436327 ] 2545 k(_v 4194 | 2420 3¢ 1,2e1,3e0
0 [ | figpafo [o]esraue] 9300687 | 2595 leen®ST |29 2% RSB 000 ]
31 |V [X1/3 119 }JO J4292372% | 93772137 ] S35 146%0/137 1373973+ d00572,%0Q |
IR NIINIEY] | SIS 1669/ 7IS” 13713073% -
TOTAL MONTHLY PUMPAGE 40,945,700
YEAR TO DATE____/8/, 85@3__' |




CITY OF ST. LOUIS PARK
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1 [V JRI73 10T o T 929734 435,967 SS9S 8691775 | 3930738 — 1 1344309
2 [V Wsl/30i0 110 [430Cy [ 4snyni] o - |a704 ~ | 3930 3 163,300
3 |V S 3 1o [0 14319403 43%9716] SS95 [¢7/S7+4 | 393073% 1 9%) S0
4 |— e 7] 91 1 143231705 48eC%f] ss9c 3oy/ |  393073& L, a4a Yoo
s [ [velsflelro 4357709 ao ] so9s | ¢7dom3e] 3730738 ~L.223, 709
6 |« || ro] ro| #3390 | §42372 5598 | (953072 39 30738 L4240
1 1 1/S1/S1I0 10 143429071 4931506 ) SS9 | 67674 3930733 eI X7
8 | ¥ (S1/41 9 12 |93sp922] 9437651 ss75 1e78/80F 4 0160, 200 |
9 [V 1J1/410]0 110143567411944639] | SST< |62234/7 | 373073% LSses ¥00|
0 | A A1is)113]1.9 12 14365352\ 495562¢ | 5525 |cFogoc? | 32Fa73F L 229:39F
u_| (41431 2 19 l9z7assol 9463977 | s59 5 | 293073 F {1/ %z, 500
12 [ I V1Y 1_i+ el ro 1 4379102t Y410s593] €595 | L§¥23YFKo| 39230128 L 32¢.320
13_1 A 1/olidc] joclroc] $38LMTYINID356T7] S65C | (¥YR23 1 5320733 L2%%608
14 | 15l Vo | 10] v32355 5| v95¢677] 5595 |gfs003%] 3929035 /.3
1§ | o~ gsleg Lo Yo/ | 490(332] 4992609 5595 |egrc ol 2720235 ], /6’53300
16 | 1b [)S.110 |10 |44074%3] 4503640} 559S Jé84/4~7 | 393973%. L300
7 L U6 1iSlio 170 1441S5683|4S/0it0 | S>3 1690261 [393073~ LR, 09 |
18 | » 6 luslo.slas| 4422622 Ysy7¢06 559 s 16USHS/ 13930 735 1 1393 200
19 | o lzlye |y 11 \vysoradlgsaszg) |ss9 5 lépa58c3 [ 3930735 (274329 |
20 | p2slys V. 1 /| 49372920 9c3387% 25 16291926 |3230 238 ). 290, 300
21 | s ol e |4999113 | Isded<a] SS5¢ 959592 | 393073% L 330,727
22 | ) NnflicT] e /0 | dusoqdt | usyryiv | s€IS w0 | | 393073¢8 4,292,800
23 Lo/ Pedq/5 100 110 9999999 1495954984 ] SS1S [49%/0 | 33093y | {/%0. /20
24 | ol sl up Vol vse3esr | 4562335 s59S 12992448 3920238 - 1 £33,700
25 | 211 flo 110 1997214 34]4S7094S3] 345 [700% /2 | 373)>34 /330,200
26| v 15 1/0 1/p luw (M5 98172] €995 | 950,947 | 3G 3003 /. 452, 300 _
27| N/ [/0]w85145] 4596038 | €595 | 703,22 | 233013% 4 3246
28 o] Tl elioio] 44 ne7e]4cnm29C] 54y | 9049 ,i 3930733 /1333, 809
29 11 /72 s 10 [0 194975 1499969 | SSvs {20605 v | 373730 1,547,800
30 || _bief i3] K]]I | dootuok | g5 | 000 // 39 30738 L LLo Poo
31 v (81 13] ro]ro ] 4513071 dpaJYE Sy~ 10942 39 30723Y _ /ng‘m-
4L 1, S0 | . '-H.Jl{lzs s | 7otz 393e 3y
o TOTAL MONTHLY PUMPAGE 4,481 Jep

————— e e

N

. YEAR TO DATE 223 338 h )
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Analytical Reports



Rocky Mountain
. ) Analytical Laboratory

Enseco

CASE NARRATIVE
FOR
City of St. Louis Park
December 8, 1988
Enseco - RMAL Project Number 002099

Introduction
Seven aqueous samples were received at Rocky Mountain Analytical
Laboratory on October 18, 1988. The samples were logged in under RMAL project
number 002099. A cross reference associating the RMAL sample numbers to actual
field sample numbers is included. All samples were analyzed for part-per-
trillion (ppt) polynuclear aromatic hydrocarbons (PAH'S).

Internal Quality Control Processes, Corrective Actions, and Resolution

A11 quality control and/or analytical problems encountered in processing
the samples and corrective actions taken have been summarized below relative
to Revision 3 of the QAPP.

PPT PAH

Due to concentrations of target compounds in samples 2046-04 and 05 in
excess of the Tinear range of the calibration curve, the samples were analyzed
at dilutions.

Due to an interference in the matrix of sample 2046-02, the recovery of
D12 Chrysene exceeded the upper control limit. The sample was reanalyzed and
showed the same effect. Since this interference is documented and limited to
the surrogate, the report values for the target compounds are not affected.
Both analyses are submitted.

Due to the dilutions performed on sample 2099-04 and 05, the surrogate
recoveries could not be calculated.

Enseco Incorporated

4953 Yarrow Street

Anada Lolorado 80002

3N3/421 6611 Fan 30345070



Case Narrative - RMAL #002099
December 8, 1988
Page Two

Samples 2046-01, 01Dup, 0IMS, 02, 03, 05 and Blk-01 showed target
compounds out of control limits for secondary ion confirmation. In some
instances a compound that does not meet secondary ion confirmation criteria
may still be determined to be present in a sample after close inspection of
the data by the analyst. Supportive data includes mass chromatograms maxima at
the same scan for primary and secondary ions, as well as discernable
quantitation interference with the secondary ion.

This data package is in compliance with the terms and conditions of the
1988 Revision of the QAPP, both technically and for completeness, for other
than the conditions detailed above.

/‘ " f [
Reported by:. I'/z["".‘a[,L/V o3t Date: ‘. -, -/~
racy aiberson '
Data Control Supervisor

Approved by:"llb"~ 2t
Rebecca Williams
Client Service Representative

- Date: J--%




Lab ID

002099-0001-SA
002099-0001 -DU
002099-0001 -MS
002099-0002-SA
002099-0002-DU
002099-0003-SA
002099-0004-SA
002099-0005-5A
002099-0006-SA
002099-0007 -SA
002099-0008-SA

SAMPLE DESCRI;TION INFORMATION

or
City of St. Louis Park

Client ID

GAC-SLP10T-101788
GAC-SLP10TD-101788
GAC-SLP10TMS-101788
GAC-SLP10FB-101788
GAC-SLP10FBD-101788
GAC-SLP10CL-101788
GAC-SLP10F-101788
GAC-SLP10DH-101788
GAC-SLP10FTOC-101788
GAC-SLP10TTOC-101788
GAC-SLP10CITOC-101788

Matrix

AQUEQUS
AQUEQUS
AQUEOUS
AQUEQUS
AQUEQUS
AQUEQUS
AQUEQUS
AQUEQUS
AQUEQUS
AQUEOUS
AQUEOUS

Sampled

Date

17 OCT 88
17 OCT 88
17 OCT 88
17 OCT 88
17 OCT 88
17 OCT 88
17 OCT 88
17 OCT 88
17 OCT 88
17 OCT 88
17-9CT 88

Time

Received
Date

18 OCT 88
18 OCT 88
18 OCT 88
18 OCT 88
18 OCT 88
18 OCT 88
18 OCT 88
18 OCT 88
18 OCT 88
18 OCT 88
18 OCT 88



voa

1.
2.
3.
4.
5.
6.
7.

PAH

1.
2.
3.
4.
5.
6.

PEST

1.
2.
3.

5.
6.
7.
8.
9.

TABLE OF CONTENTS
CASE: 2099

QC Summary Package....cccccececcccsccsseces N/A
Sample Data Packag@...ccccccceccceccccsssN/A
Standards Data Packag€....cccccecececeec...N/A
Raw QC Data.cceccccccssccsnscnssenccceansesN/A
Blank Data@.ccccsccsscsscsscssssessccsnss s NJA
Matrix Spike Data....cccccccececccnccces ..N/A
Matrix Spike Duplicate Data.......ccccecee N/A

Qc summary Packagel..l........I..I......Iooool
Sample Data Packag@...ccccccesccscccesss.00009

Standards Data Packag@....ccceceossccccss 00402
Raw QC Data..ccccrecvccccssccnncscnncccns N/A
Blank Data...cccccerecacccaccccccnsscaccns 00920
Matrix Spike Data....... secscsnsescsssnce 00969
Matrix Spike Duplicate Data.............. N/A

QC Summary Package...ccccecececoccssacssN/A

Sample Data Package@...ccccocevceccccaces .N/A
Standards Data Package.....ccccceoececces N/A
Pesticide Evaluation Standards........... N/A
Pesticide Individual Standards...........N/A
Pesticide Quantitation Standards..... «...N/A
Blank Data..ccccecscessaancrsane cesseccas N/A
Matrix Spike Data...cccsececcaeee cecesanns N/A

Matrix Spike Duplicate Data....cceccc... .N/A
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ot 1B EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

2099-01
Lab Name: RMAL Contract No.:
Laﬁ Code: ENSECO Case No.: 2099 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 2099-01
Sample wt/vol: 4000 (g/ml) ML Lab File ID: 52099X873
Level: (low/med) LOW Date Receiyed: 10/18/88
% Moisture: not dec. dec. Date Extracted: 10/24/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/03/88
GPC Cleanup: (Y/N) pPH: 7.0 Dilution Factor: 0.125

CONCENTRATION UNITS: NG/L

CAS NO. COMPOUND Q
271-89=f=—===== 2,3-Benzofuran 5.1 U
496-11-7=--=-=--2,3-Dihydroindene 3.2
95-13-6—===== -1H-Indene 0.9 U
91-20-3---~--~-Naphthalene 2.6 J B
4565-32~6-=—===~ Benzo (B) Thiophene 0.9 U
91-22-5~======Quinoline 1.4 U
120-72-9-===—= -1H-Indole 2.5 U
91-57=6====== -2-Methylnaphthalene 2.3 B
. 90-12~0---~---1-Methylnaphthalene 1.5 J B
92-52=4-—=——= -Biphenyl 4.3 14§
208-96-8---=--==Acenaphthylene 1.4 U
83-32-9----~==Acenaphthene 1.1 J
132-64-9-=~===—= Dibenzofuran 1.0 U
86-73-7=---=-===Fluorene 1.0
132-65-0-------Dibenzothiophene 1.1 U
85-01-8------=Phenanthrene 2.0 B
120-12~7======= Anthracene 1.1 U
260-94-6-~=====Acridine 2.9 U
86-74-8----=--=Carbazole 1.9 4]
206-44-0======= Fluoranthene 1.4 U
129-00-0=~=--==Pyrene 1.9 B
56-55-3~----=-==Benzo(A) Anthracene 2.5 U
218-01=9====== -Chrysene 2.8 U
205-99=-2-===== -Benzo (B) Fluoranthene 2.5 U
207-08~9---=-=---Benzo(K) Fluoranthene 2.3 U
57=-97=6====== -7,12-Dimethylbenzanthracene_ 2.8 U
192-97~2~-=-===Benzo (E) Pyrene 1.9 u
50-32=8~====== Benzo (A) Pyrene 2.3 U
198~55~Q======= Perylene 2.5 U
56-49~5~====—- 3-Methylcholanthrene 3.5 8)
193-39=-5~===w==- Indeno(1l,2,3-CD)Pyrene 2.1 U
53=70=3==c== -Dibenz (A,H) Anthracene 1.6 U
191-24-2~~====~ Benzo (G,H,I)Perylene 2.8 U
215-58=7-====- -Dibenz (A,C)Anthracene 1.6 U

\

FORM I SV-1 1/87 Rev.



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
2099-01DUP
Lab Name: RMAL Contract No.:
Lab Code: ENSECO Case No.: 2099 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 2099-01DUP
Sample wt/vol: 4000 (g/ml) ML Lab File ID: $2099X875
Level: (low/med) LOW Date Received: 10/18/88
% Moisture: not dec. dec. Date Extracted: 10/24/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/03/88
GPC Cleanup: (Y¥/N) pH: 7.0 Dilution Factor: 0.125
CONCENTRATION UNITS: NG/L
CAS NO. COMPOUND Q
271-89=6==——=== 2,3-Benzofuran 5.1 U
496-11=7======= 2,3-Dihydroindene 2.8
95=13=f===m=== 1H-Indene 0.9 u
91-20=3======= Naphthalene 2.2 JB
4565-32=6~=====— Benzo(B) Thiophene 0.9 U
91-22=5=~===== Quinoline 1.4 U
120-72=9=w===== 1H-Indole 2.5 u
91=57~6==m=== 2-Methylnaphthalene 1.9 B
90-12=-0======= 1-Methylnaphthalene 1.3 J B
92-52-4-~====- Biphenyl 4.3 U
208-96=8======= Acenaphthylene 1.4 U
83-32-9=—===== Acenaphthene 1.4
132-64~9=~====- Dibenzofuran 1.0 U
86~-73-7—=—==== Fluorene 1.0 U
132-65=0=~===—= Dibenzothiophene 1.1 U
85-01=B8======= Phenanthrene 1.2 J B
120-12=7======- Anthracene 1.1 U
260-94-6~——==== Acridine 2.9 U
86-74-8~~===== Carbazole 1.9 U
206-44-0======- Fluoranthene 1.4 U
129-00=-0======~ Pyrene 3.6 B
56=55=3=—====- Benzo (A) Anthracene 2.5 U
218-01=9======- Chrysene 2.8 4]
205-99=2==w=e=- Benzo(B) Fluoranthene 2.5 U
207-08=9======= Benzo (K) Fluoranthene 2.3 U
57-97=6====——= 7,12-Dimethylbenzanthracene_ 2.8 U
192-97=2======= Benzo (E) Pyrene 1.9 u
50-32-8======= Benzo(A) Pyrene 2.3 U
198-55-0-==—==~ Perylene 2.5 U
56-49=5-====== 3-Methylcholanthrene 3.5 U
193=39=5=wm==== Indeno(l,2,3-CD)Pyrene 2.1 U
53=70=3======= Dibenz (A,H)Anthracene 1.6 U
191-24-2--~--=-~Benzao(G,H, I)Perylene 2.8 U
215-58=7—~==——= Dibenz (A,C)Anthracene 1.6 U
FORM I SV-1 1/87 Rev.




1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

2099-01MS

Lab Name: RMAL Contract No.:
Lab Code: ENSECO Case No.: 2099 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 2099-61ns
Sample wt/vol: 4000 (g/ml) ML Lab File ID: $2099X874

(low/med) LOW Date Received: 10/18/88
% Moisture: not dec. dec. Date Extracted: 10/24/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/03/88
GPC Cleanup: (Y¥/N) pH: 7.0 Dilution Factor: 0.125

CONCENTRATION UNITS: NG/L

CAS NoO. COMPOUND Q
271-89=6====—=—=- 2,3-Benzofuran 5.1 U
496-11-7======~ 2,3-Dihydroindene 2.3
95-=13~6=—===== 1H~-Indene 10. SP
91-20-3-====== Naphthalene 9.9 SP B
4565-32~6======= Benzo(B) Thiophene 0.9 U
91-22~5===—==- Quinoline 15. SP
120-72~9=—===w== 1H-Indole 2.5 U
91-57=6=~====== 2-Methylnaphthalene l2. SP B
90-12~0======- 1-Methylnaphthalene 1.8 B
92-52-4~===m—- Biphenyl 4.3 U
208-96~-8-=====~ Acenaphthylene 1.4 U
83-32-9===—=== Acenaphthene 1.6
132-64-9-====—~ Dibenzofuran 1.0 U
86=73~7==w=—== Fluorene 13. SP
132-65=0======- Dibenzothiophene 1.1 U
85-01-8======= Phenanthrene 1.3 U
120-12=7======= Anthracene 1.1 U
260-94~6=====—- Acridine 2.9 U
86-74-8=====—= Carbazole 1.9 U
206-44-0=—=—=== Fluoranthene 1.4 U
129-00=0======= Pyrene 1.4 SP B
56=55=3==—==== Benzo(A) Anthracene 2.5 U
218-01-9===wmw== Chrysene 15. SP
205=99=2w—==w== Benzo(B) Fluoranthene 2.5 1]
207-08=9=—=—=a== Benzo (K) Fluoranthene 2.3 U
57-97-6~===~=— 7,12-Dimethylbenzanthracene_ 2.8 U
192-97 2 ====a== Benzo(E) Pyrene 4.0 SP
50=32=8==~=—== Benzo(A) Pyrene 2.3 U
198-55-0~====== Perylene 2.5 U
56-49~-5-—===== 3-Methylcholanthrene 3.5 U
193-39=5~=====- Indeno(1l,2,3-CD)Pyrene 2.1 4]
53=70=3~~==cm= Dibenz (A, H)Anthracene 1.6 U
191-24-2~====m=- Benzo(G,H,I)Perylene 2.8 U
215-58=7~====== Dibenz (A,C)Anthracene 1.6 U
FCRM I svV-1 1/57 Rev.




1B EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

' 2099-02
Lab Name: RMAL Contract No.:
Lab Code: ENSECO Case No.: 2099 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 2099-02
Sample wt/vol: 4000 (g/ml) ML Lab File ID: §2099X876
Level: (low/med) LOW Date Received: 10/18/88
% Moisture: not dec. dec. Date Extracted: 10/24/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/03/88
GPC Cleanup: (Y/N) pH: 6.0 Dilution Factor: 0.125

CONCENTRATION UNITS: NG/L

CAS NO. COMPOUND Q
271-89~6======— 2,3-Benzofuran 5.1 U
496-11~T7======= 2,3-Dihydroindene 2.5
95-13~6==w==== 1H-Indene 0.9 u
91-20=3======= Naphthalene 7.9 B
4565-32=6==—===~- Benzo(B) Thiophene 0.9 U
91=22=5======= Quinoline 1.4 U
120-72=9======= 1H-Indole 2.5 u
.91=-57=6=—===== 2-Methylnaphthalene 8.5 B
90-12-0-------1-Methylnaphthalene 5.8 B
92=-52=f======= Biphenyl 2.5 J
208-96-8=======- Acenaphthylene 1.4 U
83-32-9===—=== Acenaphthene 1.3 i
132-64-9=====—~ Dibenzofuran 1.4
86=73-7~====== Fluorene 1.6
132-65-0-—=~==-~ Dibenzothiophene 1.1 U
85-01~8~=====- Phenanthrene 3.2 B
120-12=T7====="= Anthracene 1.1 U
260-94-6~=====— Acridine 2.9 U
86-74-8======= Carbazole 1.9 u
206-44-0~====== Fluoranthene 1.4 U
129-00=0======= Pyrene 1.3 J B
56=55=3~=~==—~ Benzo (A) Anthracene 2.5 U
218-01~9~======- Chrysene 2.8 U
205-99~2==~==== Benzo (B) Fluoranthene 2.5 U
207-08=9==m==== Benzo (K) Flucranthene 2.3 U
57-97-6-==—==~ 7, 12-Dlmethylbenzanthracene 2.8 U
192-97=2======- Benzc(E)Pyrene 1.9 U
50=32=8==—==== Benzo (A) Pyrene 2.3 U
198-55~-Q======= Perylene 2.5 U
56=49-5~==v==-- 3-Methylcholanthrene 3.5 U
193-39=5=m====- Indeno(1l,2,3~-CD)Pyrene 2.1 U
53-70-3-=====- Dibenz (A,H)Anthracene 1.6 U
191-24~2-====== 3enzo(G,H,I)Perylene 2.8 9]
215=58=7==—==== Dibenz (A,C)Anthracene 1.6 U

FORM I SV-1 1/87 Rev.



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
) 2099-02RE
Lab Name: RMAL Contract No.:
Lab Code: ENSECO Case No.: 2099 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 2099-02RE
Sample wt/vol: 4000 (g/ml) ML Lab File ID: $2099X911
Level: (low/med) LOW Date Received: 10/18/88
% Moisture: not dec. dec. Date Extracted: 10/24/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/08/88
GPC Cleanup: (Y/N) pH: 6.0 Dilution Factor: 0.125
CONCENTRATION UNITS: NG/L
CAS NO. COMPOUND Q
271-89-6~====== 2,3-Benzofuran 5.1 U
496-11=~7====="= 2,3-Dihydroindene 3.3
95-13=6~====== 1H-Indene 1.3
91-=20=3======= Naphthalene 11. B
4565-32=6=—~==~= Benzo(B) Thiophene 0.9 U
91=22=5===e=—= Quinoline 1.4 U
120-72=9===—=== 1H-Indole 2.5 U
91-57=f======= 2-Methylnaphthalene 9.4 B
90-12-0======= 1-Methylnaphthalene 5.7 B
92~-52=4~=—===—= Biphenyl 2.6 J
208-96-8—=~==== Acenaphthylene 1.4 U
83=-32=9=—===== Acenaphthene 1.3 8]
132-64~9===~—=== Dibenzofuran 2.2
86-~73=7======= Fluorene 1.5
132-65=0===w==- Dibenzothiophene 1.1 U
85-01-8==~===== Phenanthrene 3.2 B
120-12-7======= Anthracene 1.1 0]
260-94=6~====—- Acridine 2.9 U
86-74~8===—=== Carbazole 1.9 U
206-44~0======= Fluoranthene 1.4 0]
129-00=0===w=== Pyrene 1.2 J B
56=-55=3======= Benzo(A) Anthracene 2.5 U
218-01-9======= Chrysene 2.8 U
205-99=2======- Benzo(B) Fluoranthene 2.5 U
207-08=9======= Benzo(K)Fluoranthene 2.3 U
57=97=6===—==== 7,12-Dimethylbenzanthracene_ 2.8 U
192-97=2======- Benzo(E) Pyrene 1.9 U
50-32=8======= Benzo(A)Pyrene 2.3 U
198~55=0==—==== Perylene 2.5 U
56=49=5======= 3=-Methylcholanthrene 3.5 9]
193-39=5======= Indeno(1,2,3-CD)Pyrene 2.1 U
53=70=3===w==- Dibenz (A,H)Anthracene 1.6 U
191=-24-2======= Benzo(G,H,I)Perylene 2.8 U
215-58~7====e==- Dibenz (A,C)Anthracene 1.6 U

FORM I SV-1

1/87 Rev.




1B EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

) 2099-03
lLab Name: RMAL Contract No.:
Lab Code: ENSECO Case No.: 2099 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 2099-03
Sample wt/vol: 4000 (g/ml) ML Lab File ID: 52099X878
Level: (low/med) LOW Date Received: 10/18/88
% Moisture: not dec. dec. Date Extracted: 10/24/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/03/88
GPC Cleanup: (Y/N) pH: 7.0 Dilution Factor: 0.125

CONCENTRATION UNITS: NG/L

CAS NO. COMPOUND ' Q
271-89=f===mm== 2,3-Benzofuran 5.1 U
496~11=T7===m=— 2,3=-Dihydroindene 3.5
95=13=f~====== 1H-Indene 0.9 U
91-20=3======= Naphthalene 1.7 J B
4565-32=6=====—- Benzo(B) Thiophene 2.3
9]1-22~5=cm=e=- Quinoline 1.4 U
120=72=9==—w==- 1H-Indole 2.5 U
9]1=57=f======= 2-Methylnaphthalene 1.8 B
90-12=0===—==== 1-Methylnaphthalene 1.9 B
92-52=4~==em=m- Biphenyl 6.5
208~96-8====== Acenaphthylene 4.1
83-32=9===w=== Acenaphthene l12.
132-64~9======- Dibenzofuran 14.
86=73=7==—w—=== Fluorene 22.
132-65-0~===="- Dibenzothiophene 2.7
85-01=8=======- Phenanthrene 7.2 B
120-12~7======= Anthracene 2.6
260-94~6==~===~ Acridine 2.9 U
86-74~8======= Carbazole 1.5 J
206=44=Q====m== Fluoranthene 4.9
129-00-0======- Pyrene 4.1 B
56-55=3-—=v—w=- Benzo(A)Anthracene 2.5 U
218-01-9~=mva=- Chrysene 2.8 U
205-99=2=======- Benzo(B) Fluoranthene 2.5 U
207-08=9==w——== Benzo(K) Fluoranthene 2.3 U
57-97=6====== 7,12-Dimethylbenzanthracene_ 2.8 U
192=97=2e=nua== Benzo(E)Pyrene 1.9 U
50-32-8==—===- Benzo(A)Pyrene 2.3 U
198-55-0===w=== Perylene 2.5 U
56-49~5-====== 3-Methylcholanthrene 3.5 U
193=-39-5======= Indeno(1,2,3-CD)Pyrene 2.1 U
53=70=3~==w=== Dikenz (A,H) Anthracene 1.6 19)
191-24-2w—=—=== Benzo(G,H,I)Perylene 2.8 u
215-58~7=====—-=- Dikenz (A,C) Anthracene 1.6 U

FORM I SV-1 : 1/87 Rev.



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

2099-04 (1%)

Lab Name: RMAL Contract No.:
Lab Code: ENSECO Case No.: 2099 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 2099-04(1%)
Sample wt/vol: 4000 (g/ml) ML Lab File ID: $2099X896
Level: (low/med) LOW Date Received: 10/18/88
% Moisture: not dec. dec. Date Extracted: 10/24/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/07/88
GPC Cleanup: (Y/N) pPH: 6.0 Dilution Factor: 12.5
CONCENTRATION UNITS: NG/L
CAS NO. COMPOUND Q
271-89=6=====—= 2,3-Benzofuran 510. U
496-11-7======= 2,3-Dihydroindene 700.
95=13=6-====== 1H-Indene 90. U
91-20=3======= Naphthalene 650. U
4565~32=6===w=== Benzo (B) Thiophene 250.
91-22=5=~===== Quinoline 140. U
120-72~9======= 1H-Indole 250. U
91-57-6===——== 2-Methylnaphthalene 90. 4]
90-12=0======= 1-Methylnaphthalene 160. U
92-52=4~====== Biphenyl 200. J
208-96-8~====== Acenaphthylene 340.
83-32-9===mw== Acenaphthene 630~
132-64~-9-~===-- Dibenzofuran 370.
86=73~7~====== Fluorene 650.
132-65~0~====== Dibenzothiophene 110. 3]
85-01-8~====== Phenanthrene 200. B
120-12~7~=====- Anthracene 110. U
260-94-6~=====~ Acridine 290. 4]
86-74~8~~===== Carbazole 190. U
206-44~Q======= Fluoranthene 160.
129-00~0==~===== Pyrene 140. B
56-55=3=~===w== Benzo (A)Anthracene 250. U
218-01-9=~===== Chrysene 280. )]
205-99-2~====== Benzo(B) Fluoranthene 250. 4]
207-08-9=====—= Benzo (K) Fluoranthene 230. U
57=-97=6======= 7,12-Dimethylbenzanthracene_ 280. U
192-97~2«=====- Benzo(E) Pyrene 190. U
50=32-8====—== Benzo(A) Pyrene 230. U
198-55-0-=—--=-==Perylene 250. 4]
56=49=5~=—==w- 3-Methylcholanthrene 350. U
193-39~5e—mma== Indeno(1,2,3-CD)Pyrene 210. U
53=70=3 === Dibenz (A,H) Anthracene 160. U
191=-24-2=====—= Benzo(G,H,I)Perylene 280. 4]
215-58~7~===m== Cikhenz (A,C)Anthracene 160. U

FORM I SV-1

1/87 Rev.




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

2099-05(1%)

Lab Name: RMAL Contract No.:

Lab Code: ENSECO Case No.: 2099 SAS No.: - SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 2099-05(1%)
Sample wt/vol: 4000 (g/ml) ML Lab File ID: $2099X885
Level: (low/med) LOW Date Received: 10/18/88

% Moisture: not dec. dec. Date Extracted: 10/24/88
Extractién: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/04/88
GPC Cleanup: (Y¥Y/N) pH: 7.0 Dilution Factor: 12.5

CONCENTRATION UNITS: NG/L

CAS NO. COMPOUND Q
271~89~6=====—=— 2,3-Benzofuran 510. o
496=11=7-=====- 2,3~-Dihydroindene 1400.
95=13=-f==—==== 1H-Indene 90. U
91-20-3~====== Naphthalene 650. U
4565-32=6~=====~ Benzo (B) Thiophene 430.
91=-22~5====== =Quinoline 140. U
120-72=9~====== 1H-Indole 250. U
91=57=6=~=—==== 2-Methylnaphthalene 90. u
90~-12=0=====w= 1-Methylnaphthalene 130. J B
92-52-4~====== Biphenyl 370. J
208-96-8~~===== Acenaphthylene 670.
83-32-9======- Acenaphthene 1100.
132~64~9====——~ Dibenzofuran 590.
86=73=7=~===== Fluorene 1000.
132-65=0===~==~ Dibenzothiophene 110.
85=01-8==—==== Phenanthrene 360. B
120-12=7======= Anthracene 120. .
260-94=-6-—===== Acridine 290. U
86~74=8======— Carbazole 190. U
206-44~0===~===- Fluoranthene 330.
129-00-0===—==~ Pyrene 360. B
56=-55=3==—m=== Benzo(A) Anthracene 250. U
218-01=9======- Chrysene 280. U
205-99=2«==m=== Benzo(B) Fluoranthene 250. U
207-08=9======= Benzo(K) Fluoranthene 230. U
57=97=6=——=——= 7,12-Dimethylbenzanthracene_ 280. U
192-97=2======= Benzo(E) Pyrene 190. u
50=32=8======= Benzo(A) Pyrene 230. U
198-55=0=====—— Perylene 250. U
56=49-5—==mw== 3-Methylcholanthrene 350. U
193-39=5======= Indeno(1l,2,3-CD)Pyrene 210. U
53=70=3~=====- Dibenz (A,H) Anthracene 160. U
191-24-2-====—- Benzo(G,H,I)Perylene 280. U
215-58=7~=wmm== Dibenz (A,C)Anthracene 160. 13}

FCRM I SV-1 1/87 Rev.



1B EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

BLK-01
Lab Name: RMAL Contract No.:
Lab Code: ENSECO Case No.: 2099 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: BLK-01
Sample wt/vol: 4000 (g/ml) ML Lab File ID: S2099X872
Level: (low/med) LOW Date Received: 10/18/88
% Moisture: not dec. dec. Date Extracted: 10/24/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/03/88
GPC Cleanup: (Y/N) pH: 6.0 Dilution Factor: 0.125

CONCENTRATION UNITS: NG/L

CAS NO. COMPOUND Q
271~89=6=====—= 2,3-Benzofuran 5.1 U
496=11-7=~====m 2,3-Dihydroindene 1.4 U
95-13=6=—=~==~ 1H-Indene 0.9 U
91-20=3=~===== Naphthalene 2.2 J
4565=32=6===———= Benzo(B) Thiophene 0.9 U
91=22=5~=====—- Quinoline 1.4 U
120-72=9==~==== 1H-Indole 2.5 U
91-57-6---~-==-2-Methylnaphthalene 2.0 °
90-12~0==~==== 1-Methylnaphthalene 1.2 .- J
92-52=4~===w=== Biphenyl 4.3 U
208-96=8======= Acenaphthylene 1.4 U
83=-32=9==—==—m Acenaphthene 1.3 U
132-64-9==~==== Dibenzofuran 1.0 U
86-73=T7======- Fluorene 1.0 U
132-65-0==~==== Dibenzothiophene 1.1 U
85-01-8=~====- Phenanthrene 170 J
120-12=7======= Anthracene 1.1 U
260-94=6~====—= Acridine 2.9 U
86=74=-8~====== Carbazole 1.9 U
206-44-0-=—===- Fluoranthene 1.4 U
129-00-0~—===—= Pyrene 13D J
56=55=3======= Benzo(A) Anthracene 2.5 U
218~01l=9==ww=== Chrysene 2.8 U
205=99=2~——==== Benzo(B) Fluoranthene 2.5 U
207-08=9===—=== Benzo(K) Fluoranthene 2.3 U
57-97-6-—===== 7,12-Dimethylbenzanthracene_ 2.8 U
192-97=2======- Benzo (E) Pyrene 1.9 U
50=32=8-—=w==- Benzo(A) Pyrene 2.3 4]
198=55=0~====== Perylene 2.5 U
56=49=5=—cm=w=- 3-Methylcholanthrene 3.5 U
193395 ======= Indeno(1l,2,3-CD)Pyrene 2.1 U
53-70=3==we==- Dibenz (A,H) Anthracene 1.6 U
191-24-2======= Benzo(G,H,I)Perylene 2.8 U
215=58=7 —====== Dibenz (A,C)Anthracene 1.6 U

FORM I SV-1 1/87 Rev.



2Cc
WATER SEMIVOLATILE SURROGATE RECOVERY

Lab Name: RMAL Contract: N/A

Lab Code: ENSECO Case No.: 2099 SAS No.: N/A SDG No.: N/A

EPA s1 s2 S3
SAMPLE NO. | (NaP) # | (FLU) # | (CHR) #
1| 2099-01 58 91 83
2| 2099-01DUP 53 72 71
3| 2099-01MS 48 60 66
4| 2099-02 66 284% 87
5| 2099-02RE 69 289% 92
7| 2099-03 39 56 41
8| 2099-04(1%) D D D
9| 2099-05(1%) D D D
10| BLK-01 51 68 102
- QC LIMITS
S1 (NAP) = D8-NAPHTHALENE (14-108)
§2 (FLU) = D10-FLUORENE . (41-162)
S3 (CHR) = D12-CHRYSENE (10-118)

# Column to be used to flag recovery values
* Values outside of contract required QC limits

D Surrogates diluted out

page 1 of 1
FORM II sV-1 1/87 Rev.



3aC
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: RMAL Contract: N/A
Lab Code: ENSECO Case No.: 2099 SAS No.: N/A SDG No.: N/A

Matrix Spike - EPA Sample No.: 2099-01

SPIKE SAMPLE MS MS
COMPOUND ADDED |CONCENTRATION |CONCENTRATION |
(ng/L) (ng/L) (ng/L) REC
b - L T e Lt - o —— ]
1H-Indene 20 0.0 10. 100
Naphthalene 20 2.6 9.9 36
Quinolene 20 0.0 15. 75
2-Methylnaphthalene_| 20 2.3 12. 48
Fluorene ) 20 1.0 13. 60
Chrysene 20 0.0 15. 75
Benzo(E)Pyrene 20 6.0 4.0 20

COMMENTS:

FORM III SV-1 1/87 Rev.



3C

WATER SEMIVOLATILE DUPLICATE RECOVERY

Lab Name: RMAL

Lab Code: ENSECO Case No.: 2099 SAS No.: N/A

EPA Sample No.: 2099-01

Contract: N/A

SDG No.: N/A

SAMPLE DUPLICATE
COMPOUND CONCENTRATION CONCENTRATION
(ug/L) (ug/L) % RPD
b s s e T W ¢ ]
2,3-Dihydroindene 3.2 2.8 i3
Naphthalene 2.6 2.2 17
2-Methylnaphthalene 2.3 1.9 19
1-Methylnaphthalene 1.5 1.3 14
Acenaphthene 1.1 1.4 24
Fluorene 1.0 ND NC
Phenanthrene 2.0 1.2 50
Pyrene 1.9 3.6 62
COMMENTS :
ND = Not found
NC = Not calculated
FORM III SV-1 1/87 Rev.



4B

SEMIVOLATILE METHOD BLANK SUMMARY

Lab Name: RMAL Contract: N/A

Lab Code: ENSECO Case No.: 2099 SAS No.: N/A SDG No.: N/A
Lab File ID: §2099X872 Lab Sample ID: BLK-01
Date Extracted: 10/24/88 Extraction: (SepF/Cont/Sonc) SEPF
Date Analyzed: 11/03/88 Time Analyzed: 10:32
Matrix: (soil/water) WATER Level: (low/med) Low

Instrument ID:

x \

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA LAB LAB DATE
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
o e — e ]
1] 2099-01 2099-01 52099X873 11/03/88
2] 2099-01DUP 2099-01DUP 52099X875 11/03/88
3| 2099-01MS 2099-01MS §$2099X874 11/03/88
4] 2099-02 2099-02 52099X876 11/03/88
5| 2099~-02RE 2099-02RE S2099X911 11/08/88
71 2099-03 2099-03 §2Q099X878 11/03/88
8| 2099-04(1%) | 2099-04(1%) | S2099%X896 | 11/07/88
9] 2099-05 2099-05 52099X880 11/03/88
10| 2099-05(1%) | 2099-05(1%) | S2099X885 | 11/04/88
COMMENTS :
page 1 of 1 FORM IV SV

1/87 Rev.



Analytical Laboratorv

RECEIVED
MAR 13 1989
CITY OF ST. LOUIS PARK

March 8, 1989

Jim Grube

City of St. Louis Park
5005 Minnetonka Blvd.
St. Louis Park, MN 55416

Dear Jim:

Enclosed are copies of the TOC data sheets for project 2099 which you had
requested in our telephone conversation of 3/8/89.

Please call if I can be of further assistance.

Sincerely,

@A{u«u 4. hilliem

Rebecca A. Williams
Program Administrator

RAW/heg
Enclosures

Enseco Incorporated

4955 Yarrow Street

Arvada, Colorado 80002
303/421-6611 Fax- 303/431-7171



Lab ID

002099-0001-SA
002099-0001-DU
002099-0001 -MS
002099-0002-SA
002099-0002-DU
002099-0003-SA
002099-0004 - SA
002099-0005-SA
002099-0006-SA
002099-0007 -SA
002099-0008-SA

SAMPLE DESCRI;TION INFORMATION
or

City of St. Louis Park

Client ID

GAC-SLP10T-101788
GAC-SLP10TD-101788
GAC-SLP10TMS-101788
GAC-SLP10FB-101788
GAC-SLP10FBD-101788
GAC-SLP10CL-101788
GAC-SLP10F-101788
GAC-SLP10DH-101788
GAC-SLP10FTOC-101788
GAC-SLP10TTOC-101788
GAC-SLP10CITOC-101788

Matrix

AQUEOQUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOQUS
AQUEOUS
AQUEQUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS

17
17
17
17

Sampled

Date

0CT 88
0CT 88
0CT 88
0CT 88
0CT 88
oCT 88
0CT 88
OCT 88
0CT 88
oCT 88
0CT 88

Time

lll'-F

Received

Date

18 OCT
18 OCT
18 OCT
18 OCT
18 OCT
18 OCT
18 OCT
18 0CT
18 OCT
18 OCT
18 OCT

88
88
88
88
88
88
88
88
88
88
88



General Inorganics

Client Name: City of St. Louis Park
Client ID: GAC-SLP10OFTOC-101788

Lab ID: 002099-0006-SA Enseco ID: 1016831
Matrix: AQUEOUS Sampled: 17 OCT 88 Received: 18 OCT 88
Authorized: 19 OCT 88 Prepared: NA Analyzed: NA

Reporting Analytical Analyzed
Parameter Result Units Limit Method Date
Total Organic Carbon 0.8 mg/L 0.1 415.1 08 NOV 88

ND=Not Detected
NA=Not Applicable

Reported By: Kurt I11 Approved By: Kimberly Conroy

L Povw 3 WERICeT cten e~ - - comwenn~— - - -



General Inorganics

Client Name: City of St. Louis Park
Client ID: GAC-SLP10TTOC-101788

Lab ID: 002099-0007-SA Enseco ID: 1016832
Matrix: AQUEOUS Sampled: 17 OCT 88 Received: 18 OCT 88
Authorized: 19 OCT 88 Prepared: NA Analyzed: NA

Reporting Analytical Analyzed
Parameter Result Units Limit Method Date
Total Organic Carbon 0.8 mg/L 0.1 415.1 08 NOV 88

ND=Not Detected
NA=Not Applicable

Reported By: Kurt I11 Approved By: Kimberly Conroy



ﬂ;?

General Inorganics

Client Name: City of St. Louis Park
Client ID: GAC-SLP10CITOC-101788

Lab ID: 002099-0008-SA Enseco ID: 1017034
Matrix: AQUEOQUS Sampled: 17 OCT 88 Received: 18 OCT 88
Authorized: 19 OCT 88 Prepared: NA Analyzed: NA

Reporting Analytical Analyzed
Parameter Result Units Eimit Method Date
Total Organic Carbon 1.0 mg/L 0.1 415.1 08 NOV 88

ND=Not Detected
NA=Not Applicable

Reported By: Kurt I11 Approved By: Kimberly Conroy



|
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QC LOT ASSIGNMENT REPORT
Wet Chemistry Analysis and Pyeparation

Laboratory QC Lot Number
Sample Number QC Matrix Test LCS
002099-0006-SA AQUEOQUS TOC-A 08 NOV 88-A
002099-0007-SA AQUEOUS TOC-A 08 NOV 88-A
002099-0008-SA AQUEOUS TOC-A 08 NOV 88-A



|
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LABORATORY CONTROL SAMPLE REPORT
Wet Chemistry Analysis and Preparation

Concentration Accuracy(%) Precision(RPD)
Analyte Spiked Llélg?suredl.csz LCS1 LCS2 Limits LCS Limits

Category: TOC-A

Matrix: AQUEOUS

QC Lot: 08 NOV 88-A
Concentration Units: mg/L

Total Organic Carbon 25 24.8 2.8 99 99 91-109 0.0 2¢



& Fnseco

CASE NARRATIVE
FOR
City of St. Louis Park
December 22, 1988
Enseco - RMAL Project Number 002314
Introduction
Five aqueous samples were received at Rocky Mountain Analytical Laboratory

on November 1, 1988. The samples were logged in under RMAL project number
002314. A cross reference associating the RMAL sample numbers tc actual field

sample numbers is included. All samples were analyzed for part-per-trillion
(ppt) polynuclear aromatic hydrocarbons.

Internal Quality Control Processes, Corrective Actions, and Resolution

A1l quality control and/or analytical problems encountered in processing
the samples and corrective actions taken have been summarized below relative
to Revision 3 of the QAPP.

PPT_PAH

Sample 2314-01MS showed target compounds out of control limits for
secondary ijon confirmation. In some instances a compound that does not meet
secondary ion confirmation criteria may still be determined to be present in a
sample after close inspection of the data by the analyst. Supportive data
includes mass chromatograms maxima at the same scan for primary and secondary
ions, as well as discernible quantitation interference with the seondary ion.

This data package is in compliance with the terms and conditions of the QAPP,
both technically and for completeness, for other than the conditions detailed

above,
Reported by: _0#4“_‘_(_&4“ Date:__ /2-8-&
Audrey Aerniero

Data Cofitrol
-3 ’ -
Approved by’-Y A -’ Date: [7' ‘2? fg
ecca 1ams
ient Service Reprpsentative
Enseco Incorporated

4955 Yarrow Street’
Arvada, Colorado 80002
303/421-6611 Fax 303/431.7171



Lab ID

002314-0001-SA
002314-0001-DU
002314-0001-MS
002314-0002-0DU
002314-0002-SA

SAMPLE DESCRI;TION INFORMATION

or
City of St. Louis Park

Client ID

GAC-SLP10C1-103188
GAC-SLP10CID-103188
GAC-SLP10CIMS-103188
GAC-SLP10CIFBD-103188
GAC-SLP10CIFB-103188

Matrix

AQUEOUS
AQUEOUS
AQUEQUS
AQUEOUS
AQUEOUS

Sampled

Date

31 OCT 88
31 OCT 88
31 OCT 88
31 OCT 88
31 OCT 88

Time

Received
Date

01 NOV 88
01 NOV 88
01 NOV 88
01 NOV 88
01 NOV 88



A

b}

PPT PAH

1.
2.
3.
4.
5.
6.
7.

TABLE OF CONTENTS
CASE: 2314

QC Summary Package€.....cceeeseeascaccas..00001
Sample Data Package.....ccceeecececsscsas.00007
Standards Data Package€......sccceaeee-...00153
Raw QC Data..cccecsccssascsessncscsanana ..N/A

Blank Data....cccceccecceeeccsccocsannessss.00498
Matrix Spike Data.....cccieevevererencens 00547
Matrix Spike Duplicate Data..............N/A
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1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: RMAL

Lab Code: ENSECO Case No.: 2314
Matrix: (soil/water) WATER
Sample wt/vol: 4000 (g/ml) ML
Level: (low/med) LOW

% Moisture: not dec. dec.

Extraction:

Contract No.: N/A
SAS No.: N/A

«~£A SAMPLE NO.

2314-01

SDG No.: N/A

Lab Sample ID: 2314-01
Lab File ID: $2314X065
Date Received: 11/01/88

Date Extracted: 11/07/88

(SepF/Cont/Sonc) SEPF Date Analyzed: 11/29/88
GPC Cleanup: (Y/N) pH: 7.0 Dilution Factor: 0.125
CONCENTRATION UNITS: NG/L
CAS NO. COMPOUND Q
271-89~6~~===== 2,3-Benzofuran 5.1 U
496-1l1-7======= 2,3-Dihydroindene 2.0 B
95-13~6~~w—=—= 1H-Indene 1.1 B
91-20-3—====== Naphthalene 3.2 J B
4565-32~6=~===== Benzo (B) Thiophene 1.5
91-22~5~=w===- -Quinoline 1.4 U
120-72-9~======1H~-Indole 2.5 U
91=-57=6======= 2-Methylnaphthalene 2.2 B
90-12-0======= l1-Methylnaphthalene 1.2 J B
92~52~4~-~-----=Biphenyl - 4.3 U
208-96-8======= Acenaphthylene 1.4 U
83-32~9-===- ~=Acenaphthene 1.3 U
132-64~9====v== Dibenzofuran 1.0
86=73=7=wmm=a= Fluorene 1.4
132-65-0~v==w=- Dibenzothiophene 1.1 U
85-01=8==—==== Phenanthrene 1.3 U
120-12-7--=-=~==Anthracene 1.1 U
260~94~6=-==—== Acridine 2.9 U
86-74-8———====- Carbazole 1.9 U
206~44-0---~=-==Fluoranthene 1.5
129-00=0==~==== Pyrene 3.6
56=55«3~=—nwa= Benzo(A) Anthracene 2.5 U
218=01=9======= Chrysene 2.8 U
205-99=2=——=ec== Benzo(B) Fluoranthene 2.5 U
207-08-9=——m—u=- Benzo(K) Fluoranthene 2.3 U
57-97-6======= 7,12-Dimethylbenzanthracene_ 2.8 U
192-97=2~===== -Benzo (E) Pyrene 1.9 U
50-32-8~~===== Benzo (A) Pyrene 2.3 u
198=55=0~~=====- Perylene 2.5 U
56-49-5-====== 3-Methylcholanthrene 3.5 u
193-39=5~——ca== Indeno(1,2,3~-CD)Pyrene 2.1 U
$3-70=3~=====- -Dibenz (A,H) Anthracene 1.6 U
191-24=-2~=~wwm= Benzo(G,H,I)Perylene 2.8 U
215-58-7~====== Dibenz (A,C)Anthracene 1.6 v

FORM I SV-1

1/87 Rev.




1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: RMAL ) Contract No.: N/A

EPA SAMPLE NO.

2314-01DUP

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A

Matrix: (soil/water) WATER Lab Sample ID: 2314-01DUP
Sample wt/vol: 4000 (g/ml) ML Lab File ID: §$2314X066
(low/med) LOW Date Received: 11/01/88
% Moisture: not dec. dec. Date Extracted: 11/07/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/29/88
GPC Cleanup: (Y/N) pH: 7.0 Dilution Factor: 0.125
CONCENTRATION UNITS: NG/L
CAS NO. COMPOUND Q
271-89=6====== ~2,3-Benzofuran 5.1 U
496-11-7-=====~2,3=-Dihydroindene 1.4 B
95-13-6~==~~=~]1H~Indene 0.9 u
91-20=3==—ww== Naphthalene 2.0 JB
4565-32=6===c=== Benzo(B) Thiophene 1.4
91-22=-5-—===== Quinoline 1.4 U
120-72~9===new= 1H-Indole 2.5 U
91-57=6===n=== 2-Methylnaphthalene 1.6 B
90-12-0-=~==~= l1-Methylnaphthalene 1.6 U
92-52=4~=—mu== Biphenyl 1.2 J
208-96-8~-===== Acenaphthylene 1.4 U
83-32-9~—=wem== Acenaphthene 1.2 J
132-64-9======= Dibenzofuran 1.9
86-73=7===me== Fluorene 2.0
132-65-0===~=~ ~Dibenzothiophene 1.1 U
85-01~8-=====- ~Phenanthrene 1.2 J
120-12=7===~=== Anthracene 1.1
260~94~6==~w== -Acridine 2.9 U
86-74-8-~-~---Carbazole 1.9 U
206-44~0---~~=~Fluoranthene 1.5
129-00=-0=====m~ Pyrene 3.0
56=55=3~ccvacns Benzo(A) Anthracene 2.5 U
218-01-9~—~v—== Chrysene 2.8 U
205-99=-2==—w=~- Benzo (B) Fluoranthene 2.5 U
207-08=9~—~wmm= Benzo (K) Fluoranthene 2.3 U
57-97=6~====m~ 7,12-Dimethylbenzanthracene_ 2.8 U
192=97=2~=m==mu Benzo (E) Pyrene 1.9 U
50-32-8=~=rm—== Benzo(A) Pyrene 2.3 4]
198~55-0~w=w=e= Perylene 2.5 U
56-49=-5~==w==- 3-Methylcholanthrene 3.5 U
193-39-5~~vwe=- Indeno(1,2,3-CD) Pyrene 2.1 U
53=70=3===wec=- Dibenz (A,H) Anthracene 1.6 U
191-24-2~-==== Benzo(G,H,I)Perylene 2.8 U
215-58~7~~v=w=x Dibenz (A,C)Anthracene 1.6 U

FORM I SV-1

1/87 Rev.




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

2314-02

Lab Name: RMAL ) Contract No.: N/A
Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A

Matrix: (soil/water) WATER Lab Sample ID: 2314-02
Sample wt/vol: 4000 (g/ml) ML Lab File ID: §2314X067
Level: (low/med) LOW Date Received: 11/01/88
$ Moisture: not dec. dec. Date Extracted: 11,/07/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/29/88
GPC Cleanup: (Y/N) pH: 7.0 Dilution Factor: 0.125

CONCENTRATION UNITS: UG/L

CAS NO. COMPOUND Q
271-89=6~==—m== 2,3-Benzofuran S.° ‘ <
496-11-7~==—===- 2,3-Dihydroindene : -
95=13-6==—==== 1H~Indene 1
91-20=3~—====- Naphthalene 5.t
4565=32=f======= Benzo(B) Thiophene 0.9
91-22=5~===== -Quinoline 1.4
120-72=9====w== 1H-Indole 2.5 L
91=-57=6=====a== 2-Methylnaphthalene 4.4 B
90-12~0======= l-uethylnaphthalene 2.7 B
92-52~4~=mm=a= Biphenyl 1.5 J
208-96~8=—===== Acenaphthylene 1.4 U
83=-32-9~~===== Acenaphthene 1.3 U
132-64~9=======- Dibenzofuran 1.0 U
86~73=7===—=== Fluorene 1.0 u
132-65-0=~===== Dibenzothiophene 1.1 U
85-01-8—~====- Phenanthrene 1.3 U
120-12~7~=~=-=~==Anthracene 1.1 U
260~-94~6=——==== Acridine 2.9 U
86-74~-8==~—=== Carbazole 1.9 U
206-44-0-==~~== Fluoranthene 1.4 U
129-00~0======= Pyrene 1.4 U
56=55-3~==—=w=- Benzo(A)Anthracene 2.5 U
218-01-9===m==a Chrysene 2.8 U
205-99-2~——m=w= Benzo(B) Fluoranthene 2.5 U
207-08-9===cew= Benzo(K) Fluoranthene 2.3 U
57-97-6——===== 7,12~-Dimethylbenzanthracene_ 2.8 U
192-97=2======= Benzo (E) Pyrene 1.9 u
50-32-8—-—===w= Benzo(A) Pyrene 2.1 U
198=-55-0======= Perylene 2.5 U
56~49=5~—=ce== 3-Methylcholanthrene 3.5 U
193~39=5==—==== Indeno(1, 2,3~CD)Pyrene 2.1 U
53~70=3=—m—w== Dibenz (A,H)Anthracene 1.6 U
191-24-2=~==w== Benzo(G,H, I)Perylene 2.8 U
215-58=7~~===== Dibenz (A, C)Anthracene 1.6 U

FORM I SV-1 1/87 Rev.



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

2314-01MS

Lab Name: RMAL Contract No.: N/A

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A

Matrix: (soil/water) WATER Lab Sample ID: 2314-01MS
Sample wt/vol: 4000 (g/ml) ML Lab File ID: $2314X069
Level: (low/med) LOW Date Received: 11/01/88
$ Moisture: not dec. dec. Date Extracted: 11/07/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/29/88
GPC Cleanup: (Y/N) pH: 7.0 Dilution Factor: 0.125

CONCENTRATION UNITS: NG/L

CAS NO. COMPOUND Q
271-89-6—~—==-- 2,3-Benzofuran 5.1 )
496-11-7—-~===== 2,3-Dihydroindene 1.5 ' B
95~13~6-—mwm=—= 1H-Indene 12, SP B
91-20=3~=~==== Naphthalene 14. SP B
4565-32~6~=mwe== Benzo(B) Thiophene 1.4
91-22~5~==cen= Quinoline 15. SP
120-72~9~===e=- 1H~Indole 2.5 U
91-57=6===wm== 2-Methylnaphthalene 14. SP B
90-12-0=~====== 1-Methylnaphthalene 1.3 J B
92-52-4=~===== Biphenyl 4.3 u
208-96-8~====== Acenaphthylene 1.4 U
83-32~-9~~-=--==Acenaphthene 1.3
132-64~9~~~~=== Dibenzofuran 1.9
86-73-7==—=e== Fluorene 17. SP
132-65-0==v=~==- Dibenzothiophene 1.1 U
85-01-8~===m==- Phenanthrene 1.3
120-12=7=======- Anthracene 1.3
260-94-6======= Acridine 2.9 u
86-74-8-~===== Carbazole 1.9 U
206-44-0--=~=m- Fluoranthene 1.7
129-00-0======= Pyrene 3.7
56-55=-3——=—==- Benzo(A) Anthracene 2.5 U
218-01-9~w~==== Chrysene 13. SP
205-99-2wmmnn== Benzo(B) Fluoranthene 2.5 U
207-08-9~~c="= Benzo (K) Fluoranthene 2.3 U
57-97-6-====== 7,12~-Dimethylbenzanthracene_ 2.8 U
192-97«2~==w=w= Benzo(E) Pyrene 2.1 SP
50~32-8~====== Benzo(A) Pyrene 2.3 1]
198-55-0======= Perylene__ 2.5 U
56-49~5-=~ce=- 3-Methylcholanthrene 3.5 U
193-39~5-c=c=== Indeno(l,2,3-CD)Pyrene 2.1 U
53-70=3~=~m=e= Dibenz (A,H)Anthracene 1.6 U
191-24~2~~~r=w= Benzo(G,H,I)Perylene 2.8 U
215=-58~7~—===== Dibenz (A,C)Anthracene 1.6 U

FORM I SV-~1 1/87 Rev.



2C
WATER SEMIVOLATILE SURROGATE RECOVERY

Lab Name: RMAL Contract: N/A

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A

EPA Sl S2 83
SAMPLE NO. (NAP) # (FLU) # (CHR) #
1| 2314-01 52 69 57
2| 2314-01DUP 45 56 46
3] 2314-01MS 55 74 52
4 ) 2314-02 56 82 65
5| BLK-01 53 62 70
QC LIMITS

S1 (NAP) = D8-NAPHTHALENE (14-108)
S2 (FLU) = D10-FLUORENE (41-162)
S3 (CHR) = D12~-CHRYSENE (10-118)

# Column to be used to flag recovery values
* Values outside of contract required QC limits

D Surrogates diluted out

page 1 of 1 i
FORM II SV-1 1/87 Rev.



3c
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: RMAL Contract: N/A
Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A
Matrix Spike - EPA Sample No.: 2314-01

SPIKE SAMPLE MS MS
COMPOUND ADDED CONCENTRATION#CONCENTRATION %

(ng/L) (ng/L) (ng/L) REC
SEssmmrEnnrsRESEERET | SRRt [EEEmEEE ST s - -+ } - Wt {1 11 3
1H-Indene 20 1.1 F 12. 54
Naphthalene 20 3.2 14. 54
Quinolene 20 0.0 15. 75
2-Methylnaphthalene_| 20 2.2 14. 59
Fluorene 20 1.4 17. 78
Chrysene 20 0.0 13. 65
Benzo(E) Pyrene 20 0.0 2.1 10

COMMENTS :

FORM III SV-1 1/87 Rev.



3ac
WATER SEMIVOLATILE DUPLICATE RECOVERY

Lab Name: RMAL Contract: N/A

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A

EPA Sample No.: 2314-01

SAMPLE DUPLICATE
COMPOUND CONCENTRATION CONCENTRATION
(ng/L) (ng/L) £ RPD
EoarnsnRENEEERENSEDRED ESEESSaREnEmIpiEn SrEmmEmEE IRy EmastemrEs Tt
2,3-Dihydroindene 2.0 1.4 35
1H-Indene 1.1 ND NC
Naphthalene 3.2 2.0 46
Benzo(B) Thiophene 1.5 1.4 7
2-Methylnaphthalene__ 2.2 1.6 32
1-Methylnaphthalene__ 1.2 ND NC
Biphenyl ND 1.2 NC
Acenaphthene ND" 1.2 NC
Dibenzofuran 1.0 1.9 62
Fluorene 1.4 2.0 35
Phenanthrene ND 1.2 NC
Anthracene ND 1.1 NC
Fluoranthene 1.5 1.5 0
Pyrene 3.6 3.0 18
COMMENTS:
ND = Not found
NC = Not calculated

FORM III SV-1 1/87 Rev.



Lab Name:
Lab Code:
Lab File ID:

Date Extracted:

Date Analyzed:

Matrix:

Instrument ID:

RMAL

4B

SEMIVOLATILE METHOD BLANK

ENSECO

(soil/water)

X

Case No.:
2314X064
11/07/88
11/29/88

WATER

Contract:

2314 SAS

Extraction:

SUMMARY

N/A

No.: N/A SDG No.: N/A
Lab Sample ID: BLK-01
(SepF/Cont/Sonc) SEPF
Time Analyzed: 17:51

Level: (low/med) LOoW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA LAB LAB DATE
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
ESESEESOIERERE e EEREEns =====‘====== 3 1 1 3 1]
1| 2314-01 2314-01 52314X065 11/29/88
2| 2314-01DUP | 2314-01DUP | S2314X066 11/29/88
3] 2314-01MS 2314-01MS S2314X069 11/29/88
4| 2314-02 2314-02 52314X067 11/29/88
COMMENTS :
page 1 of 1 FORM IV SV 1/87 Rev.



_ AB EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

BLK-01

Lab Name: RMAL i Contract No.: N/A

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A

Matrix: (soil/water) WATER Lab Sample ID: BLK-01l
Sample wt/vol: 4000 (g/ml) ML Lab File ID: $2314X064
Level: (low/med) LOW Date Received: 11/01/88
£ Moisture: not dec. dec. Date Extracted: 11/07/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 11/29/88
GPC Cleanup: (Y/N) pH: 7.0 Dilution Factor: 0.125

CONCENTRATION UNITS: NG/L

CAS NO. COMPOUND Q
271-89~6======= 2,3-Benzofuran 5.1 U
496-1l=~7 ==v==—= 2,3-Dihydroindene 1.6
95«13 =f~===m—== 1H-Indene 1.1
91-20-3~====== Naphthalene 3.5 J
4565-32-6=-=—~=== Benzo(B) Thiophene 0.9 4]
91=22=5=~==a==- Quinoline 1.4 U
120~72=9======= 1H-Indole 2.5 U
91-57=f===—m=== 2-Methylnaphthalene 2.1
90-12-0-=====- -Methylnaphthalene 1.2 J
92=52-4~——mme= Biphenyl 4.3 U
208-96-8=~====~ Acenaphthylene 1.4 U
83-32-9-====== Acenaphthene 1.3 4]
132=-64-9=~~==== Dibenzofuran 1.0 ]
86=73=7—~==m——== Fluorene 1.0 U
132=-65~0======= Dibenzothiophene 1.1 U
85=-0]l-8~=—=we- Phenanthrene 1.3 U
120=12=7=======- Anthracene 1.1 U
260-94-6-~====~ Acridine 2.9 u
86-74~-B====—=- Carbazole 1.9 U
206=44-0~====== Fluoranthene 1.4 )]
129-00~0======= Pyrene 1.4 1))
56=55=3==m==== Benzo(A) Anthracene 2.5 U
218-01-9~=====- Chrysene 2.8 U
205-99=2 ~=ccw== Benzo(B) Fluoranthene 2.5 U
207089 === Benzo (K) Fluoranthene 2.3 U
57=97=6======= 7,12-Dimethylbenzanthracene_ 2.8 U
192-97=2—=om=n- Benzo(E) Pyrene 1.9 U
50=32«8==~===== Benzo(A) Pyrene 2.3 U
198=-55-0-~=w==- Perylene 2.5 U
56-49-5-=====- 3-Methylcholanthrene 3.5 U
193=-39=S5=remw=- Indeno(1l,2,3-CD)Pyrene 2.1 U
53=70=3===m==- Dibenz(A,H)Anthracene 1.6 4]
191=24~2===—=== Benzo(G,H,I)Perylene 2.8 U
215587 ~====== Dibenz (A,C)Anthracene 1.6 U

FORM I sv-1 1/87 Rev.



ERGR

January 31, 1989

Reilly Industries, Inc.

Mr. John Craun

1500 South Tibbs Avenue

P.O. Box 41076

Indianapeolis, Indiana 46241

Formerly ERT

ENSR Consulting
and Engineering

4500 Park Glen Road

Sunte 210

St lLouis Park. MN 35116
(612) 924.0117

Re: Analytical Results for Pilot Column Study

Dear John:

Enclosed is the lab report for the split samples from the GAC

plant that were analyzed by ENSR.
how these results compare to those of RMAL.

know.

I am interested to know
Please let me

Please call if you have any questions regarding these data.

Sincerely,

1) Mlne M. oy

William M. Gregg
Project Manager

Enclosures
Ref No. 5660-002-810

WMG/pb
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ENSR Consulting
and Engineering

33 Industrial Way
Wilmington, MA 01887
(508) 657-4290

January 26, 1989

Mr. Bill Gregg

ENSR Consulting & Engineering
4500 Park Glen Road

Suite 210

Saint Louis Park, MN 55416

REFERENCE: Project No. : 8500-087-660, 660A
(5660~002-270)
Project Name : Reilly Tar & Chemical
Date Received: October 19, 1988
November 1, 1988

Dear Bill:

Enclosed are the results of analyses performed at your
request on the project submission referenced above. Please
feel free to contact us if you have any questions concerning
the enclosed data.

Sincerely yours,

Karen A. Perito )
Laboratory Project Mgr.
(508) 657-4290

Marilgn Hoyt

Martha S. Sparlin
Laboratory QA Manager Laboratory Manager

ECEIVE
e




LABORATORY ANALYTICAL REPORT

I. INTRODUCTION

This report represents the results of analyses conducted on

ENSR Project No. 8500-087-660, 660A (5660-002-200), received by
the Wilmington Laboratory on October 19 and November 1, 1988.
Upon receipt by the laboratory, the samples were 1nspected for
condition, Chain of Custody field identification accountability,
and individual sample analytical requirements. The submitted
samples were entered into the computerized Laboratory Information
Management data base and unique laboratory identification numbers
were assigned to each sample. The sample I.D. number is
subsequently used throughout the laboratory to provide positive
sample accountability in accordance with recommended USEPA sample
management protocol. Table I summarizes the field identification,
laboratory sample numbers, and analytical methodologies performed
for this project.



TABLE 1
PROJECT SAMPLE SUMMARY

PROJECT NO. 8500-087-660,660A

PROJECT NAME: REILLY TAR & CHEMICAL

FIELD ID SAMPLE SAMPLE ANALYTICAL METHOD
NUMBER MATRIX AND REFERENCE

GAC-SLP-10-F- 62827 WATER SAM-002 PPT/PAH

101788

GAC-SLP-10-C- 62828 WATER SAM-002 PPT/PAH

101788 :

COLUMN 1 EFFLUENT 63413 WATER SAM-002 PPT/PAH

,/o/sl/gi’



II. QUALITY ASSURANCE AND QUALITY CONTROL

As an indication of the overall quality of the data generated
by the ENSR Laboratory for this report, one or more of the
following types of Quality Control analyses may be included
in this report as required by the analytical methodology
referenced in the project summary contained in TABLE I.

1. Method Blanks (MB) °

2. Sample Duplicate Analyses

3. Laboratory Control Samples (LCS)

4. Matrix Spikes and Duplicates (MS/MSD)
5. Surrogate Compound Recoveries

Results of the quality control and quality assurance samples
analyzed concurrently with the submitted samples for this
project were within acceptable ranges. Quality control
analyses and criteria for all methodologies performed by this
laboratory are established by regulatory agencies and are
constantly monitored as part of the laboratory's formal QA/QC
program. Appendix I contains descriptions of the various
types of QA/QC requirements which may have been required in
this project.

III. ANALYTICAL RESULTS AND DISCUSSION .
The results of analyses included in this report have been
reviewed by the appropriate analytical department managers,
the Laboratory Quality Assurance Manager, and the Laboratory
Project Manager for accuracy and completeness. Method
descriptions and summaries of procedures used in this project
are included for reference. Appendix II contains general
references to analytical procedures used by this laboratory.

The method blanks have some trace contamination present. It is
difficult to determine if these reportable compounds are due to
sample prep carryover, residual contamination in solvents or
glassware, or GC/MS system contamination. These values have been
reported for the method blanks; samples are reported with no
blank corrections made.

The method detection limit (MDL) values are included on the
report sheets. These values were determined by ENSR for this
analysis and were used by this laboratory to report results.
Results reported as less than (<) the MDL are present at trace
levels above the 95% confidence interval of the MDL, but
quantitation may not be accurate.

Results for Phenanthrene and Anthracene are reported as total.
These compounds co-elute on the GC column and appear integrated
as one peak.



Although samples were analyzed beyond the recommended 40 day
holding time, the laboratory maintains confidence in the data a:
all surrogate recoveries except one are within control limits.






APPENDIX I

QUALITY CONTROL AND ASSURANCE PROCEDURES

1. Method Blanks (MB) - Analytical control consisting of all
reagents, internal standards, and surrogate compounds carried
through an analytical procedure to check for laboratory or
instrumental contamination.

2. Surrogates - Isotope labelled compounds added to analyses
used to evaluate analytical efficiency by measuring recovery.

3. Duplicate Analysis - A quality assurance check on the
integrity of sample preparation as well as sample collection
and shipping. Field duplicates and laboratory duplicates may
be analyzed for each submission of samples when requested and
where sample volumes permit. A laboratory duplicate is an
aliquot of a field sample.

4. Laboratory Control Sample (LCS) - A standard control
matrix spiked with a group of target compounds representative
of the method analytes. The LCS is used to monitor the day-
to-day accuraoy of routine analytical methods within defined
QC limits. An LCS has been established for most routine
analytical methods. Control limits are defined by the most
recent six months of LCS data for the appropriate methodology
with an acceptable range for each analyte of the mean plus or
minus 3 standard deviations.

5. Matrix Spike and Matrix Spike Duplicate (MS/MSD) =~ an
aliquot of the sample matrix spiked with known quantities of
specific compounds and subjected to the entire analytical
procedure in order to evaluate the effect of sample matrix on
measurable analyte recovery. The MSD is a duplicate analysis
of the matrix used to measure method precision.



7.

10.

11.

APPENDIX II

ANALYTICAL PROCEDURE REFERENCES

"Guidelines Establishing Test Procedures for the
Analysis of Pollutants Under the Clean Water Act", 40
CFR, Part 136; Federal Register, Vol.49, No.209, 1984.

US EPA. Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods. (SW 846 ) Washington, D.C.,
April, 1984.

US EPA. Methods for Chemical Analysis of Water and
Wastes. EPA-600/4-79-020. Cincinnati, OH, March, 1983.

American Public Health Association, American Water Works
Association, Water Pollution Control Federation.
Standard Methods for the Examination of Water and
Wastewater, 15th & 16th Ed., Washington, D.C., April,
1985.

1984 Annual Book of ASTM Standards Section 4:
Construction, Vol. 04.08: Soil & Rock; Building Stones.

1984 Book of ASTM Standards, Part 31: Water.

Manuals of Soil Laboratory Testing, Vol. 1: Soil
Classification and Compaction Tests, K.H. Head, 1980.

US EPA. Methods for the Determination of Organic
Compounds in Finished Drinking Water and Raw Source
Water. Cincinnati, OH, Sep 1986.

Methods of Soil Analysis Agronomy No. 9, Part 2:
Chenical and Microbiological Properties, 1965.

Current EPA Contract Laboratory Program (CLP) Invitation
for Bid protocols for analysis of organic and inorganic
hazardous substances.

ENSR/ERT developed and validated screening methods and
specialized techniques for parameters not covered by
published EPA protocols.



ENSR CONSULTING AND ENGINEERING
SUMMARY OF ANALYTICAL RESULTS
PPT-PAH RESULTS IN WATER

ENSR NO : 63413 DATE SAMPLED : 10/31/88

FIELD NO : COLUMN 1 EFFLUENT DATE RECEIVED : 11/01/88
CLIENT : REILLY TAR DATE EXTRACTED : 11/03/88
SAMPLING SITE : ST LOUIS PARK,MN DATE ANALYZED : 12/15/88

PROJECT NO : 8500-087-660

[/}
e
1]

PARAMETER RESULT MDL
(NG/L)
QUINOLINE ND 2.60
BENZO (A) ANTHRACENE ND 4.30
CHRYSENE ND 2.60
BENZOFLUORANTHENES <1l.4 1.40
BENZO (A) PYRENE ND 2.90
INDENO(1,2,3~-CD) PYRENE 0.71 0.67
DIBENZO (A, H) ANTHRACENE 0.57 0.42
BENZO(G,H, I) PERYLENE ND 0.67
2,3-BENZOFURAN ND 2.00
2,3-DIHYDROINDENE ND 2.80
INDENE ND . 1.90
NAPHTHALENE ND ) 2.00
BENZO (B) THIOPHENE 1.2 1.20
INDOLE ND 0.92
2-METHYLNAPHTHALENE ND 1.60
1-METHYLNAPHTHALENE ND 1.30
BIPHENYL ND 1.30
ACENAPHTHYLENE <1.00 1.00
ACENAPHTHENE 1.3 l1.20
DIBENZOFURAN 1.5 0.69
FLUORENE 2.2 0.64
DIBENZOTHIOPHENE ND 0.55
TOTAL PHENANTHRENE/ANTHRACENE ND 3.40
ACRIDINE ND 1.50
CARBAZOLE ND 1.80
FLUORANTHENE 3.9 0.97
PYRENE 5.0 0.74
BENZO (E) PYRENE ND 4.00
PERYLENE ND 1.20
R R R R R S S N R R R R R S R S R R N N e N el
SURROGATE RECOVERY, % RECOVERY LIMITS,%
NAPHTHALENE-D8 34 14-108
FLUORENE-D10 69 41-162
CHRYSENE-D12 71 10-118

ND = CONCENTRATION <95% CONFIDENCE INTERVAL OF MDL
* = QUTSIDE CONTROL LIMITS

REVIEWED BY: M QC BY: ' /h 97 7




ENSR CONSULTING AND ENGINEERING
SUMMARY OF ANALYTICAL RESULTS
PPT-PAH RESULTS IN WATER

ENSR NO : 62929 DATE SAMPLED : 10/21/88
FIELD NO : MB881014 DATE RECEIVED : NOT APPLICABLE
CLIENT : REILLY TAR DATE EXTRACTED : 10/21/88

SAMPLING SITE : ENSR, WILMINGTON,MA DATE ANALYZED : 12/19/88
PROJECT NO : 8500-087-660

PARAMETER RESULT MDL
(NG/L)
QUINOLINE <2.60 2.60
BENZO (A) ANTHRACENE ND - 4.30
CHRYSENE ND 2.60
BENZOFLUORANTHENES ND 1.40
BENZO (A) PYRENE ND 2.90
INDENO(1,2,3-CD) PYRENE ND 0.67
DIBENZO (A, H) ANTHRACENE ND 0.42
BENZO(G,H,I) PERYLENE ND 0.67
2,3-BENZOFURAN ND 2.00
2,3-DIHYDROINDENE ND 2.80
INDENE ) ND 1.90
NAPHTHALENE - . 5.0 ' 2.00
BENZO (B) THIOPHENE ND 1.20
INDOLE ND 0.92
2-METHYLNAPHTHALENE 2.3 1.60
1-METHYLNAPHTHALENE 1.3 1.30
BIPHENYL ND 1.30
ACENAPHTHYLENE ND 1.00
ACENAPHTHENE ND 1.20
DIBENZOFURAN ND 0.69
FLUORENE ND 0.64
DIBENZOTHIOPHENE ND 0.55 .
TOTAL PHENANTHRENE/ANTHRACENE ND 3.40
ACRIDINE ND 1.50
CARBAZOLE ND 1.80
FLUORANTHENE ND 0.97
PYRENE ND 0.74
BENZO (E) PYRENE ND 4.00
PERYLENE ND 1.20
= —— e
SURROGATE RECOVERY, % RECOVERY LIMITS, %
NAPHTHALENE-D8 61 14-108
FLUORENE-D10 128 41-162
CHRYSENE-D12 90 10-118
ND CONCENTRATION <95% CONFIDENCE INTERVAL OF MDL

* OUTSIDE CONTROL LIMITS

REVIEWED BY: M) QC BY: :}// 77




ENSR CONSULTING AND ENGINEERING
SUMMARY OF ANALYTICAL RESULTS
QUALITY CONTROL CHECK SAMPLES

PPT-PAH RESULTS IN WATER

ENSR NO : 62942 CLIENT : REILLY TAR
LAB FORT NO : LF880956 PROJECT NO : 8500-087-660
EXTRACTION DATE : 10/21/88 ANALYSIS DATE : 12/15/88
COMPOUND SPIKED CONC. SAMPLE CONC. RECOVERY
(NG) (NG) (%)
INDENE 159.2 144.2 91
QUINOLINE 160.8 195.6 122
2-METHYLNAPHTHALENE 159.2 157.2 29
FLUORENE 159.2 118.2 74
CHRYSENE 160.0 94.1 59
BENZO (E) PYRENE 160.0 189.0 118
NAPHTHALENE 798.4 568.1 71
BENZO (ghi) PERYLENE 160.8 _ 50.0 31
SURROGATES EXP. CONC. OBS. CONC. RECOVERY
(NG/L) (NG/L) (%)
NAPHTHALENE, D8 80.0 43.8 55
FLUORENE, D10 80.0 118.2 148
CHRYSENE, D12 80.0 64.2 80

REVIEWED BY: MW QC BY: g. AL




ENSR CONSULTING AND ENGINEERING
SUMMARY OF ANALYTICAL RESULTS
PPT-PAH RESULTS IN WATER

ENSR NO : 62827 DATE SAMPLED : 10/17/88

FIELD NO : GAC-SLP-10-F101788 DATE RECEIVED : 10/19/88
CLIENT : REILLY TAR DATE EXTRACTED : 10/21/88
SAMPLING SITE : ST LOUIS PARK,MN DATE ANALYZED : 12/15/88

PROJECT NO : 8500-087-660

g o wrme v
—_———=—=== ——7 et e g

PARAMETER RESULT MDL
(NG/L)
QUINOLINE 26. 2.60
BENZO (A) ANTHRACENE 10. 4.30
CHRYSENE 8.1 2.60
BENZOFLUORANTHENES ND 1.40
BENZO (A) PYRENE ND - 2.90
INDENO(1,2,3~CD) PYRENE ND 0.67
DIBENZO (A, H) ANTHRACENE ND 0.42
BENZO (G, H,I) PERYLENE ND 0.67
2, 3-BENZOFURAN ND 2.00
2 ,3-DIHYDROINDENE 1000. 2.80
INDENE 40. 1.90 -
NAPHTHALENE 15. 2.00
BENZO (B) THIOPHENE 310. 1.20
INDOLE ND 0.92
2~-METHYLNAPHTHALENE 57. 1.60
1-METHYLNAPHTHALENE 120. 1.30
BIPHENYL 260. 1.30
ACENAPHTHYLENE 540. 1.00
ACENAPHTHENE 1000. . 1.20
DIBENZOFURAN 460. 0.69
FLUORENE 940. 0.64
DIBENZOTHIOPHENE 130. 0.55
TOTAL PHENANTHRENE/ANTHRACENE 480. : 3.40
ACRIDINE ND 1.50
CARBAZOLE 55. 1.80
FLUORANTHENE 300. 0.97
PYRENE 290. 0.74
BENZO (E) PYRENE ND 4.00
PERYLENE ND 1.20
~ 6 00O
1+ 1 1t

SURROGATE RECOVERY, % RECOVERY LIMITS,%
NAPHTHALENE-DS 115% 14-108
FLUORENE-D10 125 41-162
CHRYSENE-~D12 77 10-118

ND = CONCENTRATION <95% CONFIDENCE INTERVAL OF MDL
* = QUTSIDE CONTROL LIMITS -SAMPLE WAS NOT REANALYZED

REVIEWED BY: AW QC BY: Z ) 7/




ENSR CONSULTING AND ENGINEERING
SUMMARY OF ANALYTICAL RESULTS
PPT-PAH RESULTS IN WATER

ENSR NO : 62828 DATE SAMPLED : 10/17/88

FIELD NO : GAC-SLP-10-Cl-101788 DATE RECEIVED : 10/19/88
CLIENT : REILLY TAR DATE EXTRACTED : 10/21/88
SAMPLING SITE : ST LOUIS PARK,MN DATE ANALYZED : 12/15/88

PROJECT NO : 8500-087-660

PARAMETER RESULT MDL

(NG/L)
QUINOLINE ND 2.60
BENZO (A) ANTHRACENE ND 4.30
CHRYSENE ND 2.60
BENZOFLUORANTHENES ND 1.40
BENZO (A) PYRENE ND 2.90
INDENO(1,2,3-CD) PYRENE ND 0.67
DIBENZO (A, H) ANTHRACENE ND 0.42
BENZO(G,H, I) PERYLENE ND 0.67
2, 3-BENZOFURAN ND 2.00
2,3-DIHYDROINDENE 6.5 2.80
INDENE ND - 1.90
NAPHTHALENE 3.0 2.00
BENZO (B) THIOPHENE 2.5 1.20
INDOLE ND 0.92
2-METHYLNAPHTHALENE 1.7 1.60
1-METHYLNAPHTHALENE 2.9 1.30
BIPHENYL 10. 1.30
ACENAPHTHYLENE 9.0 1.00
ACENAPHTHENE 25. 1.20
DIBENZOFURAN 24. 0.69
FLUORENE 51. 0.64
DIBENZOTHIOPHENE 7.7 0.55
TOTAL PHENANTHRENE/ANTHRACENE 21. 3.40
ACRIDINE 1.7 1.50
CARBAZOLE 3.3 1.80
FLUORANTHENE 9.8 0.97
PYRENE 6.9 0.74
BENZO (E) PYRENE ND 4.00
PERYLENE ND 1.20

__ND

~ 185

—+—+ 3+ 3+ + 3t —+—————3+ 3+ 314+ -+ 3 S

SURROGATE RECOVERY, % RECOVERY LIMITS,$
NAPHTHALENE-DS8 48 14-108
FLUORENE-D10 118 41-162
CHRYSENE-D12 64 10-118

ND = CONCENTRATION <95% CONFIDENCE INTERVAL OF MDL
* = OUTSIDE CONTROL LIMITS

REVIEWED BY: M QC BY: ’:’) : )7)







ENSR CONSULTING AND ENGINEERING

SUMMARY OF ANALYTICAL RESULTS
QUALITY CONTROL CHECK SAMPLES

PPT-PAH RESULTS IN WATER

ENSR NO : 65580 CLIENT : REILLY TAR
LAB FORT NO : LF881003 PROJECT NO : 8500-087-660
EXTRACTION DATE : 11/03/88 ANALYSIS DATE : 12/20/88
—+ 1 +—
COMPOUND SPIKED CONC. SAMPLE CONC. RECOVERY
(NG) (NG) (%)
INDENE 159.2 63.9 40
QUINOLINE 160.8 104.5 65
2-METHYLNAPHTHALENE 159.2 70.4 44
FLUORENE 159.2 102.9 65
CHRYSENE 160.0 66.8 42
BENZO (E) PYRENE 160.0 66.9 42
NAPHTHALENE 798.4 244.7 31
BENZO (ghi) PERYLENE 160.8 114.3 71
-+ + 111 ] ========='=========
SURROGATES EXP. CONC. OBS. CONC. RECOVERY
X (NG/L) (NG/L) (%)
NAPHTHALENE, D8 80.0 27.9 35
FLUORENE, D10 80.0 72.9 91
CHRYSENE, D12 80.0 48.8 61
b ]
REVIEWED BY: _ pw QC BY: . 7.




ENSR CONSULTING AND ENGINEERING
POLYAROMATIC HYDROCARBONS
METHOD DETECTION LIMITS

CARCINOGENIC PAH'S

95% CONFIDENCE

PARAMETERS MDL INTERVAL OF MDL
QUINOLINE 2.60 1.70
BENZO(A) ANTHRACENE 4.30 2.80
CHRYSENE 2.60 1.70
BENZOFLUORANTHENES 1.40 0.90
BENZO(A) PYRENE 2.90 1.90
INDENO(1,2,3-CD) PYRENE 0.67 0.43
DIBENZ (A, H) ANTHRACENE 0.42 0.27
BENZO(G,H, I) PERYLENE 0.67 0.43
OTHER PAH'S
2, 3-BENZOFURAN . 2.00 1.30
2,3~-DIHYDROINDENE 2.80 1.80
INDENE 1.90 1.20
NAPHTHALENE 2.00 1.30
BENZO(B) THIOPHENE 1.20 0.77
INDOLE 0.92 0.59
2-METHYLNAPHTHALENE 1.60 1.00
1-METHYLNAPHTHALENE 1.30 0.83
BIPHENYL 1.30 0.83
ACENAPHTHYLENE 1.00 0.64
ACENAPHTHENE 1.20 0.77
DIBENZOFURAN 0.69 0.44
FLUORENE 0.64 0.41
DIBENZOTHIOPHENE 0.55 0.35
PHENANTHRENE 3.70 2.40
ANTHRACENE 3.10 2.00
ACRIDINE 1.50 0.96
CARBAZOLE l.80 1.20
FLUORANTHENE 0.97 0.62
PYRENE 0.74 0.47
BENZO(E) PYRENE 4.00 2.40

PERYLENE 1.20 0.77



CHAIN OF CUSTODY SHEETS
AND

SAMPLE RECEIVING CHECKLISTS



8500—087—ééc

CHAIN OF CUSTODY RECORD

Client/Project Name

Project Location

st. Levis fank, MN

&a u V TAJ‘ f cjlmmq.' ANALYSES
Project NO. Field Logbook No.
S5UL0 - 002~ 2F0
Sampleg: (Signature) . Chain of Custody Tape No.
/ﬁ;ﬁ; 25 LAl °3~

SampleNo 7 | ¥ Lab Sample Type of

idenufication Date Time Number Sample REMARKS
L, . | PAt/es ,me ~— 1 -
Gt £LP- lg-ﬂohc?‘ gl 00— i tw, PR b Jars /sample
Gy-str-p-ctnpee |10 | 6RE2S | wtee X b jors/sample
\ B

\‘
- [~
\\1
\
T =~

Reli hed by. (Signature) Date Time Received by. (Signature) Date Time
"%ﬁ%“&' o fed-zx nitfee | R 0O

Relinquished pY: (Snature) Date Time Received by: (Signature) Date Time
Relinquished by: (Signature) Date Time Rieij;l for Laboratory: (Signatura) Dat'oqux T';l:’f
Sample Disposal Method. Disposed of by: (Signature) Date {ime

SAMPLE COLLECTOR

D‘vic’ q—atgd‘
Mar‘ﬂ@ «rds vck

ANALYTICAL LABORATORY

Environmental Research and Technology, Inc.
33 Industrial Way
Wilmington, MA 01887
617-867-4290

ERT

N°

22283

1974-3-84




ERT LABORATORIES
SAMPLE RECEIPT CHECKLIST

. _— Au'ruonrz.u'xou
cuzmﬁ’ S Tar ¢ faléROJECT NO. 7-660  NUMBER 5240 - Y- 7Y

1. .~~~ _shipped NOTES /&/ f;( /74/(/?’/‘/5/

hand-delivered

2. .~ COC present on receipt NOTES:
no COC

3. , COC tape on shipping NOTES: 75476
container
no COC tape

4. samples broken/leaking NOTES:

samples intact of receipt
other, see notes

S. ______ ambient on recelpt NOTES:
P — ,_~ chilled on receipt

6. L~ samples preserved correctly NOTES:
improper preservatives
N/A, no recommended
preservatives
other, see notes

7. . _received within holding time NOTES:
not received within holding
times
N/A, no recommended holding
time
other, see notes

8. _____ COC tapes on samples NOTES:
L T, _~ no COC tapes .
9. discrepancies between COC NOTES:

and sample labels
no discrepancies noted
N/A, no COC received

l10. storage Locatlon" 16’7
Additional comments:




CHAIN OF CUSTODY RECORD

500 - O & 7- GEOA

Client/Project Name

e.,;‘ ‘\1

Project Location

5". ‘0\-\.8 A"\

G4 pla~t

ANALYSES

Project No.’

S0~ ova ~ 200

Field Logbook No.

/ /
/

Sampler: (Signature) Chan of Custody Tape No.
N —~— ) Al“ﬂ\" 2 3of0
["‘A (&
Sample No./ Lab Sample Type of
idenufication Date Time Number Sample . REMARKS
ve— . .
Colvre ’ 20-51-38 3zs é —g ql 3 N"Ju’ Z“M A"MJ s Comtl,
Relinquished by: {(Signature N\ Date Time Received by. (Signature) Date Time
é 2 @ t . /o -31-88| /35 <
Relinquished by: (Signature) Date Time Received by: (Signature) Date Time
Relinquished by: (Signature) Date Time Received for Laboratory: {Signature) Date XX T"“Z{
W etV
Sample Disposal Method: Disposed of by: (Signature) Date Time
SAMPLE COLLECTOR ANALYTICAL LABORATORY
Environmental Research and Technology. Inc. ERT
33 Industrial Way
Wiimington, MA 01887
617-657-4290 N? 21883

1974 3-84




ERT LABORATORIES
SAMPLE RECEIPT CHECKLIST

AUTHORIZATION
CLIENT[f,g///g Zer g/ﬁna/moasc'r NO.§90-0%7-660A NUMBER 5440 -00) -0

1. .~ _shipped Notes: /2l & 1P 774493 2
hand-delivered
2. .~ COC present on receipt NOTES:
no COC
3. i~ CoC tape on shipping NOTES: _J7 7»S©O
container
no COC tape
4. ___ samples broken/leaking NOTES:

L —_ - samples intact of rece1pt
other, see notes

5. ____ambient on receipt NOTES:
L T, _~ chilled on receipt

6. j~~_samples preserved correctly NOTES:
improper preservatives
N/A, no recommended
preservatives
other, see notes

7. .~ received within holding time NOTES:
not received within holding
times
N/A, no recommended holding
time
other, see notes

8. ___COC tapes on samples NOTES:
L ~ ,_~ _no COC tapes -

9. discrepancies between COC NOTES:
and sample labels

~_no discrepancies noted

N/A, no COC received

10. Storage Location g Z

Additional comments:

M emerV ce mmaa- oed el Ve ommed v w... 9. #[ . /a - a trm *

7
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Rocky Mountain

Analytical Laboratory
g ’/ !/{ /2 2
fro o

T -
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w

= Enseco

CASE NARRATIVE
FOR
City of St. Louis Park
December 30, 1988
Enseco - RMAL Project Number 002551

Introduction
Five aqueous samples were received at Rocky Mountain Analytical Laboratory
on November 15, 1988. The samples were logged in under RMAL project number
002551. A cross reference associating the RMAL sample numbers to actual field
sample numbers is included. All samples were analyzed for part-per-trillion
(ppt) polynuclear aromatic hydrocarbons (PAH's).

Internal Quality Control Processes, Corrective Actions, and Resolution

A11 quality control and/or analytical problems encountered in processing
the samples and corrective actions taken have been summarized below relative
to Revision 3 of the QAPP.

PPT_PAH

Due to an interference in the matrix of sample 2551-02, the recovery of
D12-Chrysene exceeded the upper control limit. The sample was reanalyzed and
showed the same effect. Since this interference is documented and limited to
the surrogate, the report values for the target compounds are not affected.
Both analyses are submitted.

Due to concentrations of target compounds in samples 2551-02 and 03 in
excess of the linear range of the calibration curve, the samples were analyzed
at dilutions.

Surrogate recoveries for 2551-03 could not be calculated due to the
dilution performed on the sample.

Enseco Incorporated

4955 Yarrow Street

Arvada, Colorado 80002
303/421-6611 Fax: 303/431-7171



V"=ef) Case Narrative-Enseco-RMAL #2551
—/ December 30, 1988
Page Two

This data package is in compliance with the terms and conditions of the
QAPP, both technically and for completeness, for other than the conditions
detailed above.

Reported by: Date: /p 30K
Audrey?Verniero
Data Control

Approved by

Date: /2" 30 ’%%

ient Service Represefitative



Lab ID

002551-0001-SA
002551-0002-SA
002551-0003-SA
002551-0004-SA
002551-0004-0U
002551-0005-SA
002551-0005-DU
002551-0005-MS

SAMPLE DESCRIPTION INFORMATION

Client ID

GAC-SLP C1-111488
GAC-SLP C2-111488
GAC-SLP F-111488

GAC-SLP FB-111488
GAC-SLP FBD-111488
GAC-SLP T-111488

GAC-SLP TD-111488
GAC-SLP TMS-111488

for
City of St. Louis Park

Matrix

AQUEQUS
AQUEOUS
AQUEOQUS
AQUEQUS
AQUEQUS
AQUEOQUS
AQUEOUS
AQUEOUS

Sampled

Date

14 NOv 88
14 NOV 88
14 NOV 88
14 NOV 88
14 NOV 88
14 NOV 88
14 NOV 88
14 NOV 88

Time

13:30

Received
Date

15 NOV 88
15 NOV 88
15 NOV 88
15 NOV 88
15 NOV 88
15 NOV 88
15 NOV 88
15 NOV 88



PAH

1.
2.
3.
4.

6.

TABLE OF CONTENTS
CASE: 2551

QC Summary PaCKag@...ceeececcsescoacaasasn 00001
Sample Data Package..cccecceeeccccencaces 00008
Standards Data Package€....coecececacsocas 00351
Raw QC Data...iceesececssesessncsssansesss N/A

Blank Data...cccecceeccecncanncaccncccnne 00757

Matrix Spike Data....cccveesccesccsescsa.00807
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1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

2551-01

Lab Name: RMAL Contract No.: N/A
Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A

Matrix: (soil/water) WATER Lab Sample ID: 2551-01

Sample wt/vol: 4000 (g/ml) ML Lab File ID: S$2551X128
Level: (low/med) LOW Date Received: 11/15/88
%¥ Moisture: not dec. dec. Date Extracted: 11,/21/88
Extracfion: (SepF/Cont/Sonc) SEPF Date Analyzed: 12/08/88
GPC Cleanup: (Y/N) pH: 7.0 Dilution Factor: 0.125

CONCENTRATION UNITS: NG/L

CAS NO. COMPOUND Q
271-89-6---—-——- 2,3-Benzofuran 5.1 U
496-11-7--=-—-~ 2,3-Dihydroindene 4.3 B
95-13=-6=—————-— 1H-Indene 0.9 J B
91-20-3-===—=- Naphthalene 3.3 J B
4565-32-6-————--- Benzo(B) Thiophene 3.2
91-22-5-—===w== Quinoline 0.9 J
120-72=-9=====—= 1H-Indole 2.5 u-
91-57-6-———==- 2-Methylnaphthalene 2.8 B
90-12-0--==—--- 1-Methylnaphthalene 2.5 B
92-52-4---—--- Biphenyl 6.0
208-96-8--——---- Acenaphthylene 7.5
83-32-9~====== Acenaphthene 17.
132-64-9--———-- Dibenzofuran 12.
86-73-7-——=~== Fluorene 23. B
132-65-0=-==———- Dibenzothiophene 2.6
85-01-8-=~==-- Phenanthrene 6.3 B
120-12-7======~ Anthracene 2.6
260-94-6-=~———- Acridine__ 2.9 U
86-74-8=====—= Carbazole 0.7 J
206-44-0----—-- Fluoranthene 4.7 B
129-00-0—-====-- Pyrene 5.5 B
56-55=-3-——===~ Benzo(A)Anthracene 2.5 U
218-01-9=~===== Chrysene 2.8 U
205-99-2======- Benzo(B) Fluoranthene 2.5 u
207-08-9-———==~ Benzo(K) Fluoranthene 2.3 U
57-97=6===—==—- 7,12-Dimethylbenzanthracene_ 2.8 U
192-97-2-==———— Benzo (E) Pyrene 1.9 U
50-32=8======= Benzo(A) Pyrene 2.3 0]
198-55-0-====—~ Perylene 2.5 U
56-49-5-==~=—~ 3-Methylcholanthrene 3.5 u
193=-39=5======= Indeno(1l,2,3~CD)Pyrene 2.1 U
53-70=3-~—===- Dibenz (A,H) Anthracene 1.6 U
191=24-2====—=~ Benzo(G,H,I)Perylene 2.8 U
215-58=7—=~==-- Dibenz (A,C)Anthracene 1.6 U

FORM I SV-1 1/87 Rev.



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

2551-02(25%)

Lab Name: RMAL Contract No.: N/A

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A

Matrix: (soil/water) WATER Lab Sample ID: 2551-02(25%)
Sample wt/vol: 4000 (g/ml) ML Lab File ID: $2551X142
Level: (low/med) LOW ' Date Received: 11/15/88
% Moisture: not dec. dec. Date Extracted: 11/21/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 12/09/88
GPC Cleanup: (Y/N) pH: 7.0 Dilution Factor: 0.500

CONCENTRATION UNITS: NG/L

CAS NO. COMPOUND Q
271-89-6-—=———= 2,3-Benzofuran 20. U’
496-11-7-====== 2,3-Dihydroindene 11. B
95-13-6-====—- 1H-Indene 3.6 U
91-20~3-=====- Naphthalene 26. U
4565-32-6~~====— Benzo(B) Thiophene 4.2
91-22-5-====== Quinoline 5.6 U
120-72~-9======= 1H-Indole 5.2 J -
91-57-6—====== 2-Methylnaphthalene 3.6 U
90-12-0~-—-=———- 1-Methylnaphthalene 4.4 J B
92-52-4-—-———-- Biphenyl 16. J
208-96-8-~——--- Acenaphthylene 21.
83-32-9-—==—--- Acenaphthene 50.
132-64-9==——=—- Dibenzofuran 34.
86-73-7T-==———- Fluorene 66. B
132-65-0~~=—=--~- Dibenzothiophene 5.8
85-01-8-————-- Phenanthrene 13. B
120-12-7—====== Anthracene 6.1
260-94~6-===——~ Acridine 12. U
86-74-8-———=—- Carbazole 2.7 J
* 206-44-0----—-- Fluoranthene 11. B
129-00-0-----—- Pyrene 8.3 B
56=55-3======= Benzo(A)Anthracene 10. U
218-01-9-——=——- Chrysene 11. U
205-99=2~==———- Benzo(B) Fluoranthene 10. U
207-08-9-—=———- Benzo(K) Fluoranthene 9.2 U
57-97-6—=—==== 7,12-Dimethylbenzanthracene_ 11. U
192-97-2======~ Benzo (E) Pyrene 7.6 U
50-32-8-====== Benzo(A) Pyrene 9.2 - u
198-55-0======= Perylene 10. §)
56-49-5=====-~ 3-Methylcholanthrene 14. U
193-39~-5=-====—— Indeno(1,2,3-CD)Pyrene 8.4 U
53-70=3======- Dibenz (A,H) Anthracene 6.4 u
191-24=-2======~ Benzo(G,H,I)Perylene 11. U
215-58~7 ======= Dibenz (A,C)Anthracene 6.4 0]

FORM I SV-1 1/87 Rev.



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

2551-02RE(25%)

Lab Name: RMAL Contract No.: N/A

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A

Matrix: (soil/water) WATER Lab Sample ID: 2551~02RE(25%)
Sample wt/vol: 4000 (g/ml) ML Lab File ID: S2551X144
Level: (low/med) LOW ] Date Received: 11/15/88
% Moisture: not dec. dec. Date Extracted: 11/21/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 12/09/88
GPC Cleanup: (Y/N) pH: 7.0 Dilution Factor: 0.500

CONCENTRATION UNITS: NG/L

CAS NO. COMPOUND Q
271-89-6-====—- 2,3-Benzofuran 20. U
496-11-7=-====—- 2,3-Dihydroindene 11. B
95-13-6—-=——==—- 1H-Indene 3.6 U
91~20-3--==---- Naphthalene 3.6 J B
4565-32-6-—=—--- Benzo (B) Thiophene 4.8
91-22-5-———==- Quinoline 5.6 u
120-72-9-====-- 1H-Indole 5.3 J -
91-57-6===—=== 2-Methylnaphthalene 2.8 J B
90-12-0-====-=~ 1-Methylnaphthalene 5.2 J B
92-52-4-—==--- Biphenyl 16. J
208-96-8=====-- Acenaphthylene 20.
83-32-9-=—====- Acenaphthene 48.
132-64-9-————-- Dibenzofuran 34.
86-73-7—====== Fluorene 62. B
132-65=0~===~==- Dibenzothiophene 5.9
85-01-8=====~== Phenanthrene 14. B
120-12-7===—=== Anthracene 6.3
260-94-6-~—-—-—- Acridine 12. u
86-74-8==————== Carbazole 7.6 U
! 206-44-0--—~--- Fluoranthene 11. . B
129-00-0~====—= Pyrene 8.4 B
56=-55=3======= Benzo (A)Anthracene 10. U
218-01-9~===~== Chrysene 11. U
205-99-2—-====—= Benzo(B) Fluoranthene 10. U
207-08=9======= Benzo (K) Fluoranthene 9.2 U
57-97-6------- 7,12-Dimethylbenzanthracene_ 11. U
192-97-2-=====~ Benzo(E) Pyrene 7.6 U
50-32-8-———===~ Benzo(A) Pyrene 9.2 U
198-55=0======= Perylene 10. U
56-49-5-—==—--- 3-Methylcholanthrene 14. U
193-39=5-====—= Indeno(1l,2,3-CD)Pyrene 8.4 U
53-70=3======= Dibenz (A,H) Anthracene 6.4 U
191-24-2-=-===—- Benzo(G,H,I)Perylene 11. U
215-58=7=====—- Dibenz (A, C)Anthracene 6.4 U

FORM I SV-1 1/87 Rev.



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: RMAL Contract No.: N/A

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A

EPA SAMPLE NO.

2551-03 (1%)

SDG No.: N/A

Matrix: (soil/water) WATER Lab Sample ID: 2551-03(1%)
Sample wt/vol: 4000 (g/ml) ML Lab File ID: 5$2551X145
Level: (low/med) LOW Date Received: 11/15/88
% Moisture: not dec. dec. Date Extracted: 11/21/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 12/09/88
GPC Cleanup: (Y/N) pH: 7.0 Dilution Factor: 12.5
CONCENTRATION UNITS: NG/L
CAS NO. COMPOUND Q
271-89-6===—=== 2,3-Benzofuran 510. U
496~11-7-==———- 2,3-Dihydroindene 670. B
95-13-6-——==~=~ 1H-Indene 90. U
91-20-3======- Naphthalene 650. U
4565-32~6~====== Benzo(B) Thiophene 90. U
91-22=5======— Quinoline 140. U
120-72-9-====== 1H-Indole 68. J-
91-57-6-—=—=== 2-Methylnaphthalene 90. §)
90-12-0-—===== l1-Methylnaphthalene 160. U
92-52-4~~————~ Biphenyl 100. J
208-96-8~—====~ Acenaphthylene 260.
83-32-9=—===== Acenaphthene 450.
132-64-9-====—=~ Dibenzofuran 80. J
86-73-7—-——==—== Fluorene 270. B
132-65-0=====—- Dibenzothiophene 110. U
85-01-8=-—===~== Phenanthrene 130. U
120-12-7======= Anthracene 110. U
260-94-6-=—-——- Acridine 290. U
86-74-8-==——=~ Carbazole 190. U
206-44-0---—==- Fluoranthene 140. U
129-00-0—-===~—-- Pyrene 120. J B
56-55=-3-==——== Benzo(A) Anthracene 250. U
218-01-9======= Chrysene 280. U
205-99-2=~——=== Benzo(B) Fluoranthene 250. U
207-08-9—=~===—= Benzo (K) Fluoranthene 230. U
57-97=6======= 7,12-Dimethylbenzanthracene_ 280. U
192-97-2-—===== Benzo (E) Pyrene 470. u
50-32=8====~=- Benzo(A) Pyrene 230. 4]
198-55-0-———=== Perylene 250. U
56=-49-5======~ 3-Methylcholanthrene 350. 9]
193-39-5-—====== Indeno(1l,2,3-CD)Pyrene 210. U
53-70=3-==c===- Dibenz (A,H) Anthracene 160. U
191-24-2-====== Benzo(G,H,I)Perylene 280. U
215-58=7=~====- Dibenz (A,C) Anthracene 160. U

FORM I SV-1

1/87 Rev.




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

2551-04

Lab Name: RMAL Contract No.: N/A

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A

Matrix: (soil/water) WATER Lab Sample ID: 2551-04
Sample wt/vol: 4000 (g/ml) ML Lab File ID: §2551X131
Level: (low/med) LOW Date Received: 11/15/88
% Moisture: not dec. dec. Date Extracted: 11/21/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 12/08/88
GPC Cleanup: (Y/N) pH: 6.0 Dilution Factor: 0.125

CONCENTRATION UNITS: NG/L

CAS NO. COMPOUND Q
271-89=6=====—== 2,3-Benzofuran 1.1 J
496-11-7-—-=~--—- 2,3-Dihydroindene 8.1 B
95-13-6=====—- 1H-Indene 1.8 B
91-20=3====—=~ Naphthalene 9.3 B
4565-32=6====——- Benzo(B) Thiophene 1.2 )
91-22~-5-====-- Quinoline 0.9 J
120-72=9===w=== 1H-Indole 2.5 U -
91-57-6-——~=—- 2-Methylnaphthalene 8.4 B
90-12=-0======= 1-Methylnaphthalene 5.1 B
92-52-4-——==-— Biphenyl 2.4 J
208-96~8~-——=——~- Acenaphthylene 3.6
83-32-9~===——=- Acenaphthene 5.9
132-64-9=-====—- Dibenzofuran 2.4
86-73-7======= Fluorene 4.8 B
132-65-0-===-—- Dibenzothiophene 1.1 9]
85-01-8—=—=——- Phenanthrene 4.2 B
120-12-7====—=== Anthracene 1.1 4]
260-94-6-==-=-- Acridine 2.9 U
86-74-8-—————— Carbazole 1.9 u
206-44-0-====—= Fluoranthene 1.4 B
129-00-0--=----- Pyrene 1.8 B
56=55=-3======= Benzo(A) Anthracene 2.5 9]
218-01-9====——= Chrysene 2.8 U
205-99=2======= Benzo(B) Fluoranthene 2.5 U
207-08=9—===—== Benzo (K) Fluoranthene 2.3 U
57-97<6~====-- 7,12~Dimethylbenzanthracene_ 2.8 U
192-97=2======- Benzo (E) Pyrene 1.9 U
50-32-8-===~-- Benzo (A) Pyrene 2.3 U
198=-55=0======= Pervylene 2.5 U
56-49-5======~ 3-Methylcholanthrene 3.5 u
193-39-5=====—= Indeno(1l,2,3-CD)Pyrene 2.1 U
53=70=3=~====- Dibenz (A,H) Anthracene 1.6 u
191-24-2=======- Benzo(G,H,I)Perylene 2.8 U
215-58=7======- Dibenz (A,C)Anthracene 1.6 U
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1B

EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
2551-05
Lab Name: RMAL Contract No.: N/A
Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A
Matrix: (soil/water) WATER Lab Sample ID: 2551-05
Sample wt/vol: 4000 (g/ml) ML Lab File ID: S2551X132
Level: (low/med) LOW Date Received: 11/15/88
% Moisture: not dec. dec. Date Extracted: 11/21/88
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 12/08/88
GPC Cleanup: (Y¥Y/N) pH: 7.0 Dilution Factor: 0.125
CONCENTRATION UNITS: NG/L
CAS NO. COMPOUND Q
271-89=6~====—= 2,3-Benzofuran 5.1 U
496-11~-7~====—= 2,3=-Dihydroindene 6.5 B
95-13-6~——=——- 1H-Indene 1.8 B
91-20-3~=—===- Naphthalene 4,0 J B
4565-32-6~=~~—-= Benzo (B) Thiophene 0.7 J
91-22-5~=—==== Quinoline 1.0 J
120-72-9~—=====- l1H-Indole 2.5 U -
91-57=6~——====- 2-Methylnaphthalene 2.7 B
90-12-0~====== 1-Methylnaphthalene 1.7 B
92-52-4~--—===- Biphenyl 1.1 J
208-96-8~—-=~==-- Acenaphthylene 1.4
83-32-9~=—==—= Acenaphthene 3.1
132-64=-9~====== Dibenzofuran 1.0 U
86-73=7=—===== Fluorene 2.3 B
132-65-0~~===-~ Dibenzothiophene